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WATERWAY TRANSPORTATION F FROM, 
delved into e early 
orignal, andent, dyed -in-the-wool advocate of _ transportation 
; 4 a __ “Noah was a common carrier; bi ‘advertised that he would ‘ait ‘at a cer 
-. i — and carry certain commodities, and he did. Like his descendants who i 
yo advocate the full utilization of water as a means of transport as a necessity, he 
7 was sneered at, opposed, and accused of being a ‘one- -ideaed’ man ; in other a) 
5 “From the time he laid the keel of the Ark till the time when the ‘bistiliies: 
7 of heaven were opened and the rains descended and the floods came he was i 


_ surrounded by wise men who counseled him: ‘See here, Noah, old top, you’re 
never going to need this thing, even if it does float on the water (and we don’t 

a think it will), how are you going to steer it, and where are you going? Haven’t 5 

we got our legs and our beasts of burden as means of transportation? What — bee 
good for our fathers is enough for us. spending 


ge 
= 


PES 
ee he did know there was going to be need of water transportation—and he 
was right. . A more unlikely seaport than Mount Ararat. would be hard to 


imagine, and yet it did become, far as history records, th the first most 


pre 


; 


General Ashburn, has been struggling with the question of water transporta- 


= is some form of transportation 


fig: 
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on. In the attempt to obtain cheap raw material and low cost of 


every faland elty, located upon 


"navigable waterway, of the time when it shall be an inland seaport”. 
+ Three Distinct Problems.— —Actually, the navigable inland waterways divide 


hemselves among the Great Lakes, improved rivers, and canals. As these are 

publicly built. and maintained, the user is not "concerned with their cost as 

long as they are free to hi m: TK AW ay. A A. 


‘He ac accepts. the situation as it is, and to 
college professors, the academic question of whether the Congress was 
ag or wrong in spending money for such purposes. He says, in effect, — 
or Government may have been right or wrong in spending money to create these 
channels, but so long as the money has been spent, it has been spent, and 
wy ‘< academic discussion does not concern me; what does concern me is whether _~ 
profitably operate upon the channels which have by Gov 
ernment t by the e expenditure of such funds.’” 
Differences in size, draft, and current, however, create distinct problems 


n waterways. Henee, i in order to make the treatment concrete, General Ash- 


+ be arn chose the Great Lakes, the New York Barge Canal, and the Lower Mis- 


“ae 
River for specific reference, each representing a type. : 


Lengths of ‘Season and Difference of Equipment. —In each instance ‘the 


ae to has its marked effects. a It limits the period of ‘operation on the Great 
| Lakes to ) eight ‘months per annum, likewise on the Barge Canal; on the other = 
hand, the Lower Mississippi is o “open the entire year. Hence, the — 
3 a seasons “require th the ‘accumulation o of enough profits in eight | months to to make © 


a reasonable return upon the investment for a whole 5 year, or that some other 1 


use of the equipment must be found during the closed season” ea. rts 


aw 


these particular waterways were chosen as the best existing type of travel 
in each ¢ case. | General Ashburn further assumed that “certain: conditions 
which | do not now exist, will eventually exist, in order to arrive at what will © 


abe. be the eventual cost per ton- -mile, when the situation is practically perfected.” a. + 


i ht ‘Using as the most practicable single unit for lake transportation a 16 000-- 
“ton steamer with an average speed of 10 miles per hour, plying between Cleve- 


» Ohio, and Duluth, Minn., and capable of carrying coal from | ane 
to Duluth and iron ore in the ‘Teverse direction, he found the cost of such a 
steamer to be $1500 000, which, at 6% return and depreciation, 


require $135 000 per annum. This amount: to be earned within eight 
Similarly, for the Barge Canal, a self- -propelled barge of 300 tons capacity 4 


capable of ‘pushing seven other barges of 500 tons capacity each, would 4 
cost about $400 000. — This, then, would require earnings of $36 000 per annum, 
with eight months’ service. _ On the Lower Mississippi, a towboat with eight 


= could handle 16 000 tons down stream and would cost $650 000, ‘In 
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Continuing, ¢ General “Ashburn s show ed how difficult it was make a 


able comparison between th the ‘three Toutes. For example, a lake steamer plies 
its trade equally well in either direction; on the other hand, a ‘Mississippi 


steamboat m may transport twice as much material down stream as up stream i q 


nd at one-half the expenditure for fuel. Of course, the length | of haul will 
ov ry for each case; however, it is assumed that all deliveries of ¢ 


“made 1 at a single port of variables are reduced to. the fewest, 


wed in 


te successfully at 0. 84 ‘mill per ton- -mile. Theoretically, the cost 
Si 


on with an operating income of 0.64 mill per ton- mene Ny i Love? Mississippi 
with 1.7 mills per ton-mile, and the New York Canal with 3 mills per ton-mile.” 


_ Justifying this detailed treatment, he mentioned the ‘tendency in public die- @ 


a cussion t to assume lake costs as the ultimate | charges : for water transportation, — 
on the one hand, ‘and for opponents of waterways to quote the Erie =| 


4) 4 the great failure for judging all river transportation, on the other hand vay ie) 
a! = So much for the theoretical or r ideal situation. - General Ashburn then went 


Nise 
‘Value of Various —Private contract carriers, ‘which have 
- definite ‘Toutes, termini, and customers, should be supplemented by common 
will undertake to serve any one who: offers business. Thus, any 


Such a common carrier, however, will have ¢ expenses which the ot 


och will be free: Tt has to have an extensive organization wi th, offices at every: 


ext ‘a t of its operation. Again, it requires tremendous 


an | economical such as few corporations: 


| The common carriers visualized would be of nation-wide benefit and would 


not necessarily operate by’ water alone. They would be organized ‘ ‘much like 
good 1 railroads” with experts as heads ‘of various departments. Costly equip 
and powerful ‘financial b backing are presupposed. All: “these con ider: 
Congress to set up ‘the present Inland Waterways Corporation, 


capital to invest in an ‘operation : no longer hazardous. 


| | 
Comparatiwe Round Trip Costs —Taking for his at 
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combat possible misuse, it is necessary to have a great common carrier, 
In practice, this has meant “a governmentally owned corporation, functioning 
— 
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™ which mignt demonstrate the POSSIDIIIty OL Success and thus encourage priva 


_ Expenses of | Operation To show the 


1 statistics as follows: elds 


“THE BARGE LINE DOLLAR bert 


IES, 


“Caleulated the "Total Total of the Operating 


_ Divisions of the Inland Waterways Corporation. aria 6 dn < 


“Where the dollar came from cttat 


Where the dollar went: 
Maintenance and operation—Terminals. . 407 0.393 


income ....... 


high cost of the terminals results rgely because they are owned 


locale. but ‘operated and maintained by the Waterways Corporation. With the 
increase in traffic, relative expense will greatly decrease. addition, 


the possible use terminals for local business will greatly help. Still another 


item, of course, is the inability to standardize the terminals, for example, there 
was no such thing as a “standard barge”. 


et Results of Government Operation _—Another handicap lies in the nature of SW 


the business , because cargoes can only be received at certain ports, whereas — 
rail or motor tra nsportation is free from such limitations: a etd T 


‘here thus results in our operations a costly transfer from car or truck 


to barge, or vice versa, and sometimes a second costly transfer, where 
- freight originates on a rail line, is ee to barge, and again to rail.” 150 a 


_ “When the point < origin is a river aa a os destination is a river 
‘port, and the same barge can carry its cargo from point of origin to point 
destination, then and then only, can water transportation | offer a 
With involved, it been a difficult 


show waterways transportation i in a favorable light and thus induce others 


to ent r the field. However, experience has demonstrated | convincingly ° that the 


_ * The increase in general expenses of 1928 over 1927 of 4 mills on the dollar was due to: 
(a) Higher cost of insurance due to tonnage increase or tern er 734 
Salaries and expenses of river officials. 
(e) 
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| ss PORTATION IN THE UNITED STATE 


E. A. ‘Haptey, Am. Soc. C. E. 


8 


and the people have demanded its extension, for, 


“They have seen its practical effects, cheaper transportation for all through ne 


co-ordination of rail, water, and motor transportation, with an accruing revenue ype 
$ to the joint carriers which, when fairly divided, will afford each nines oe 


AND WATERWAY ‘TRANS- 


ES 


RELATION BETWEEN ‘RAIL 


a In introducing his subject, Mr. Hadley chose to limit his « comparisons to 


railroads and the larger inland rivers. He showed how waterways: were 


originally ‘the ‘natural mode of ‘transportation, , but the Civil War interrupted 
_ their normal development and forced the extension of the railroads, which, 
ni ts6c9' 3 more or less superseded the waterways. A Thus, it was steam, in one 


form of application or another, which really developed transportation. — ve ate 


Early. Conditions. —Even in the early days, however, transportation rates 


were higher than those now charged. Thus, bulk shipments. of grain between 
¢ ‘Twin Cities’ in in ‘Minnesota, and Chicago, now cost, Jess than did ‘the 


single charge for sacking alone before the Civil War. As 2 res 


barges had to be built t so that following reconstruction days there was an 

admirable ec co- -ordination between rail and water transportation. 


Me obviate the necessity for transferring from barges to railroad cars and 
to rapidly enlarging agricultural districts, railroads had to be 
and thus gradually took away the business \fvedn ‘the waterways. 
4s day, Mr. Hadley believes, no other medium can “handle these enormous 


Pe) i “The rivers do not produce “ new traffic, but that: which they do haul is 


taken away from the railroads. * * It is questionable whether inland water 
ne transportation on the | ‘Trivers can be revived and improved to such a 
as to enable to compete successfully with the railroads of to- day.” 
if: Public Fu Transportation.—Whatever may be the railroad rates, 
river charges will always” be lower, and hence no incentive is given to the 
“railroads further to lessen their as is ‘so often argued. In addition, the 


an - Govern: ment places: restrictions on the railways in the form of limited profits. 
r It goes still further by ‘subsidizing competition in the form of improved high- — a 


if ways and waterways for general ‘use, free from charge or from regulations. 


In considering this situation Mr. Hadley believes strongly that, 


Pe ‘Tt is the privilege of the American people to undertake the development of Lie 


any transportation agency they | desire, but the principles ‘of our Government ; 
% should enable us to keep in mind the fact that we cannot expend the money a 
= all the people for the development of an enterprise which due to its location ee 


“Ls 


Chf. Engr., Mo. Pac. R. St. - Louls, Mo. 
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i 
he railroads « cannet be discarded and must supported and a aig: 


ah ment entered into by the Government whereby the public pays more for ell 
ee portation and the individual | shipper less is not economically sound.” — a 


H andicapping Railroads m Favor of Waterways.—Admittedly, the ‘Great 


sored by the Federal Government. A TAT 


contrasted with the waterways, ‘Mr. Hadley showed how ‘railroads 
tremendous sum of $400 000 000 yearly in taxes alone. In n addition, | 


furnish and maintain expensive r rights of way and 


oe Equalization as between the two forms of transportation would give certain 

“TI all the costs incurred by - the Government through - its various depart- 


ments” to maintain navigation on our rivers” assembled and charged 

against the cost of operation of the barge lines, the cost per ton of freight 

tion would doubtless discourage further development along these lines. ss 
_ “Tf the railroads were relieved of taxes and the cost of maintenance of road- 
way and had their terminals provided at the expense of the large cities, as is 
now done for the barge line service, there is no doubt but that their rates 
_ could be reduced far below the rates now charged by the barge lines. — sink ds 


_ transported by the barges would be shown to be so enormous that its realiza- 


“The railroads not only lose the traffic handled by the river, but see a 


th 


of their annual tax payments go paying bard cost of 


2 mite inland waterways is whether or not the cost of transportation to the aq 
as a whole will be decreased or if only individual shippers would benefit by 
this service, the deficits ‘through operation and the of the improvement. i 
_ work to be paid from taxes or buried in the records of other departments of 
- the Government. If the benefit is to accrue to individual shippers only then it 
unfair to the balance of the people.” jor ob 


ie se Costs of Waterways.—It i is only fair, claimed Mr. Hadley, t to state the cost 
q of w ater transportation including the subsidies paid by the people as a whole. 


Not until the business can make a | profit, including these investments, taxes, 


and ‘maintenance, will private capital be interested in ‘waterways: operation. 


It be sound public policy to reduce railroad earnings, 
: a ee railroad credit, and render railroad service inadequate, in order that a 
“# field may be provided ‘for water services, which at best can and should be only 


apni Coming to th t uestion of Eee Mr. Hadley quoted authorities 4 
show 

would be su s between Chicago 


Boston, Mass. These ould. -_twenty- four times 


Then, there is the New York State Barge Canal. This 


Fee Se. “Qosts the taxpayers of New York State nearly $11 000 000 per year and th the 
‘ people of New York State would saved 500 000 if all 
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tele heen: by the with. the State paying g the 
charges, and the shippers would have saved about $3 000 000. ” 


- Summarizing his attitude ‘as representative of the railroads ‘of ‘the United 

8 “The railroads as a whole are not opposed to river transportation if it can 
.* successfully conducted without being subsidized and they have co- “operated — a: 

: n a constructive manner in the provision of port terminal facilities and in 
the application of joint Tates. ‘They should not, however, be compelled t eo 

a competition that cannot stand alone and further expenditures by the Govern- ei 

E ment to extend river transportation will certainly have to come out of revenues 


received from taxes, which are already burdensome nough. 


D. Ane: Soo. On 
the very outset, Mr. ‘Cornish stated basis f for his 
“The history of mankind”, he asserted, 
dominating influence in the rise and fall # nations and cities said the 
relative cost of transportation. * * * The easy conveyance of commodities — 
in these and future days means cheap transportation facilities, and in 
United States the ease of transportation is now measured by freight rates, in 
Relative costs for shipments during 1924 and 1925 show freight rate 
ae -mile of 11.32 mills for freight, 12 mills for lake shipments, and 3.91 mills — 


‘Mississippi River shipments. ‘These costs indicate the need, according 
Me Cornish, of developing further inla an 


nd waterways: so that the agricultural 


from Atlantic and ‘Pacific Coasts - via t the Panama Canal. “Eventually, the 


Great ‘Valley will be served by 5000 ‘miles of trunk waterways, extending from 
"Pittsburgh, ‘Pa, to Kansas City, Mo., and from New Orleans, La., to Chicago, — 


Th, and St. ‘Paul, , Minn. | Then, ‘ “the ‘relative economy of transportation by 
"railroad ds vs. i nland waterways must inevitably be settled by the results o 
actual operations with modern equipment upon ‘modern waterways.” US & Bren 


General Inquiry. —Interest in waterways, ‘according to Mr. Cornish, 


‘seems to culminate about every twenty years. For example, just about two. 


"decades ago saw the construction of both the Panama Canal and the New York ‘ 


‘Barge ‘Canal. 
constructing the Barge Canal to such a 


of the Panama Canal has encouraged p public opinion in the Middle West. to 


demand th e improvement of the ‘Mississippi, in order to equalize for them-— 


As with all other similar projects, the Illinois ‘Waterway y has been subject 


bys numerous strong interests. In this ontroversy : 


ake 


n now, an effort is to the mistake 
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SESSIONS 


“The printed and opposition the » t of 1 for 
ee cn ‘transportation p purposes is in the main from two classes, viz., railroad officials 
or interests and professional eco aomists. _ The arguments of the railroad class 

are naturally biased by their concern. as to the possible effect water transpor- 

a tation might have on their income and net | earnings. — Both classes are deeply 


Sup 


perturbed at what they call the economically unsound and commercially unfair 
policy of developing waterways at public expense, and usually point out some 
, waterway as a horrible example because of its small tonnage as 


ee _ compared with the total annual expenditures charged against said waterway.” 

To generalize from isolated examples is obviously unfair. r. Instead, is 

“necessary to,consider the large problem i in its entirety, as ‘to both railroads and 


“Railroads ar are, and probaly always will | be, our agencies of trans- 
ation,” stated Mr. Cornish, “but rapidly increasing demand f for 


‘coupled with the periods of rail traffic ‘eongestion and demor- 


alization past years” ‘are reasons for ‘inquiring into the whole 


far in advance, ‘Mr. Cornish ndwitted, is a difficult proposition. He. made 
- the most reasonable assumption possible— —that the trend during | the past forty 


ears will continue for twenty- -five years more. 


a “As an aid i in his calculation he took published reports from official sources, 


‘mostly the Interstate Commerce , Commission. A few of his results are of 
3S —, The future population of the United States is indicated as 150 000 000; 


great increase in traffic, about 60 000 miles of additional 


80 000 miles of additional yard and siding tracks will be needed ; each freight 


ear will travel 12 200 miles | per annum, with a an average load of 23 tons; this 


ns of additional car capacity — 
ata cost of almost $2 500 we 000; and a similar sum will have to be e expended | 
of Future Plans and Equipment.— —All this added demand for 
transportation | will require | future expenditures in trackage pet equipment. 


Fr rom the best information available, Mr. “Commish evolves the sum of $60 000° 


and $40 000 per ‘mile, , respectively, as the cost of ¢ construction for additional 


nain-line | and yard and siding tracks. Other items, such as new buildings, 


“equipment, etc., impossible to guess and, hence, their ‘cost is an 


mate pure and ‘simple. Based on these considerations and others given in 


e detail by Mr. Cornish the probable cost of additional | railroad trackage, 


OW 


1995 and 1960, for freight traffle slone, will be 

as 80 000 miles @ $60000...... $3000 000 000 

Yard pert track... 70000 miles @ $40000..... 800 000 000 

Freight car capacity. . . 57 000 000 tons: 
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TECHNICAL SESSIONS 


these estithates ‘of cost, and ‘efficiency may then be ‘combined. 


| 4 Ke example, the track « construction will cost 3.02 cents per ton- mile of freight 
‘ capacity ; the expense for additional cars, will amount to about 7.5 mill per ts 
ton- -mile; that. for. additional locomotives will be 69 } mills 3 and, finally, 


capacity which will: be. the unit | t cost ost of ‘providing 


facilities to handle adequately the inc increase in freight t ton- mileage expected 
during ‘the: next twenty- -five years. . This cost, then, , may be used a s the basis - 


of ‘comparison with similar costs for inland waterway transportation. 
Waterway Capacities, Mississippi. Valley System. —Definite extensions of 


the Mississippi Valley System a are > now authorized, which, , when. completed, will 


f link Pittsburgh and Kansas City in one direction, and New Orleans with St. 


‘Paul, Minneapolis, and Chicago, in the other direction. . Taking it into consid- 


eration the channel and lock dimensions i in each Mr. Cornish shows | that 


the annual capacity required by 1950 will be 60 000 0 000 000 ton-miles for this 


Based on the present t traffic, within the Mississippi Valley, and a reason- 


able allowance for i increase within the next twenty- five years, the additional 


traffic on railroads y amount to 120 000 ¢ 900 000 ton-miles. ‘Assuming that 
the waterway: system could take ca care of -one- third of this, « or 40 000 000 000 ; 


iis, then, would seem to be a a rough check 0 on on this ¢ estimate. Royse? 


including the Panama Canal, 


documents, an to 14. 4 per cent. Such a rate, projected through 
period” of twenty-five years, would give a “tonnage ‘about thirty- -six times 


Growing Use of W aterways.—Any delay in’ utilizing waterways may Vag 


accounted for i in part by the fact that in many instances, as in the “Mississippi, 
the waterway i is still incompletely improved for navigation. With the comple- 
tion and improvements, even a greater increase can be expected. Even the) 
4 New ‘York 3 Barge Canal, which has been derided by many, has” shown on its 


. division an annual tonnage increase of 19.4 per cent. ‘this Canal 


for twenty- five years to increase in tonnage at one- -half the 


for 1925, it will have reached its capacity by 1950. 
— visualizing the future of inland waterway traffic in the United States, 


the accompanying graph supplied by Mr. Cornish, will ‘be most instruetive. 


re The derivation of all the curves is simple, except ‘that for ‘the Misssissippi Bia 
River from St. Louis Mo., to to New Orleans, which is in of ton- miles, 


whereas” the others are in tons carried. Here, : an approximation was required, 


at this i is believed to be on on the safe aids. . The . future rate of growth of 10% 
‘ as shown on this diagram compares then york 4% previously — and 
is believed to be well on the safe side. i 

Based on these and other studies as giver 
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Papers, 


ssertion that by 1950, the ‘nland waterways ‘of the Mississippi and its tribu- 


aries can supply 40 000 000 000 ton-miles of the expected railroad transporta-_ 


0 ton-miles on ‘the river, 
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. Cost of W aterway Facilite tres. —For comparison, Mr. Cornish took the cost 


oft the ‘Mississippi Barge ‘Line as operated by the Inland Waterways Corpo; 


ration. As before, data for this were taken from records of the Interstate 


adv 
‘Unite cost, tito» 
‘inmills. Total cost. 


Terminals and harbor equipment 000 000. 

Barges. 

‘Self- jelf-propelled barges... “lig 100 000 


4 


_ To this unit cost of 8 mills must be added the forthes\nxpensa. for com- “aq 


— 
— 
4 
1s, 1t Wi e noted, 18 equivalen 
— 
4 
q 
— 
— a 
State o inois. This total charge o 50 000.000 1s equivalent to an amount 
of 23 mills per ton-mile for the 60 000 000 000 ton-miles anticipated. 


tion on these main inland routes will be at a cost | of about 1 cent per ton- mule. 


‘Expense of Freight Transportation. common carriers, “railroads | are 
«A subject, wit ce ae to the ir rates, to approval by the Interstate | Commerce 


¥ Barge Lite, is Tikewise subject to ‘the: control ‘of rates. This is true because 
the necessity of operating in ‘conjunction with Traffic on inland 
Waterways without recourse to rail. connections would be entirely 


_Beeause of this freedom from. expenses a pl 


carriers, , this Government Barge Line can only Ww "ei cost of “operating 


towboats, barges, and terminals. As. far as the privately ‘owned line is con 


cerned, Mr. Cornish shows, the fixed charges of taxes and interest would so 


seriously handicap it that it ‘could not: survive. _ However, there is a proba- 
bility that the item of wharf labor and fuel will show, in the future, seedy 


reduction, which may greatly affect the of thissystem. 
With» respect to private ‘carriers, 1 there no question: of ‘the economy 


attained. The experience of great ‘corporations which have availed 


of the possibilities, demonstrate its great usefulness. 

~The same may possibly be true of the contract carrier. Thus, Mr. Cornish 

provides a a very attractive and comfortable home for an entire 

family as well as its means of livelihood. There are many such on the rivers 

ay 


between rates of ads and waterways | 1as been set | by the Com- 


BF eet Commission as 20 per cent. ~ At 11 mills per ton- mile this saving would 


‘be 2.2 mills per ton-mile of rail haul, ‘or about 1.5 mills for water haul, and 
for 60 000 000 000 ton-miles of traffic by 1950, the total saving would aggregate 


000 000 000 ton- -miles, the 
$600 .000 000, whereas for carrying 40 000.000 000, ton- “miles, i 


would be $1 880 000 000. There resulta a saving in n interest at 58%, 


_ The answer to dake question of finances, together with the other matters 
4 dwelt upon in detail by Mr. Cornish, he summarized as follows: = 


1(a).—The annual freig] at transportation demand of the United | States. 
1 “1950 will be 870 000 000 000 ton-miles, or 470 000 000 000 in excess of 1925, 
1 b). —Railroad renewals: and increased perating efficiency may 


ij 
for an increase of | 240 ) 000 000 000 t ton- miles. 


2- —Additional railroad facilities for 230 000 000 000 ton-miles will « 
ut 000 ( 000, or 4. cents ton- of ton-mile 
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3(b) —The Mississippi Valley Inland Waterway, 


will provide an improved rind of way sufficient to accommodate more than 
200 0 000 000.000 ton-miles of freight trafic, if f it were available. 
Be). ——The growth of waterway, traffic on the Mississippi Sy stem between " 


1919. and 1928 has exceeded 15% annual increase, 2 and, if continued 
10% annual increase, with new completed waterways added, will Produce 
rar 4 60 000 000 000 ton- miles ‘per annum by 1950, or the equivalent of 40 000 000 0 


a 


} ton-miles of railroad traffic. ‘ol 
4 4. —The cost of completing present nt project waterways and pro- 


a viding» transportation, facilities thereon at 1 cent per ton- mile of traffic “expec- 
2 fae will be about $600 000.000 for 60 000 ) 000 000 ton-miles capacity. of float- 


ing plant and necessary terminals, bie 


—The economic advantage of completing and utilizing the. Mississippi 


‘Valley Inland ‘Waterway. System: by 1950, will amount to minimum of 


‘TRANSPORTATION WITH ‘PARTICULAR | 


Rurvs W. Purnam,* M. Am. Soc. C. E 


de 


000 000. per annum. 


ag 3 1 imiting himself solely to the question of freight transportation, “Mr. Put- 
nam stated that this was only a means to an end 


‘eet “The ‘immediate « objective i is the movement of AS abel of one region which - 
are in excess of local needs to iene that consume more than they produce.” a 


eveloping ‘this thought still further, toward the ultimate objective, 1] 


of great quantities of food supplies where conditions favor their growth; in 
other words, it has broken the barriers within which the laws of supply and ' 


es demand have operated and removed them to points which grow more remote 

= “Buch a system affects consumers as well as producers and utterly controls 


the resulting economic. structure. has social or well as ‘political conse- 


“FO: BSI BLES» 


“ quences and, therefore, may problem ¢ demands a broad treatment of its funda- 


of Traneportation—Ait transport was briefly discussed by Mr. 


of | 
TS 


Lis 


we time of liver isa controlling factor.” 
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3 sad transport, on the other hand, is hand Cae by costly lines, and te 
-minals, but has cheap rolling stock, relatively, and flexibility of route, _ There 


results a “more universal utility” and its field “covers ie transportation of. all 


Bey of goods over all distances, from short to long.” 


—- Use of trucks, by. comparison, avoids a large item of. cost, that of terminal 


charges. _ Since these are ‘ “a proportionally greater p part of the total transport 


peak ina short- haul operation, the truck i is ostensibly a short- haul carrier. On % 
account of its flexibility it is ‘adaptable to the movement of | a wide variety 


4 


r 
a. _ Water transport varies largely according to the 2 type of carrier used. T hus, . 


_ overseas traffic uses ships exclusively, whereas inland waterways may be se 


a ‘Ships more to build ‘per unit of cargo carrying capacity than do rai 
> _ carriers, but are considerably cheaper to operate; barges and other river craf 
are generally cheaper to build as well as cheaper to operate than rail carriers.” 


i _ The big item of expense, however, i is for water terminals. Not only ar are these 


‘ more expensive to build, per se, but they. require in addition accommodation 
- for land 1 carriers, as well as channels, piers, and bulkheads fo: for car 

As to economy they ‘therefore require i individual study for each case. 
ght Lake Terminals. —For commerce on the Great Lakes one form of terminal 


simp! transfers oods between land and water carriers. As com ared with 

this “interchang e terminal”, another type ‘serves adj acent commercial Jants 
yp J 


Ww vith incoming or and ‘is usually. called ter- 


Interchange terminals which form one step in the middle of a long haul 
are further ¢lassed as terminals for through traffic. For them, local demands 
: have little consideration; that is, they are independent. Again, the goods may 


be be of near- -by origin or destination, and this fact largely affects the location 


and planning. More often both classes are to be considered and a compromise om 


pre Terminal Development.—The usual history of terminals has been that a 
‘they have created business, civic development has crowded them out to 


‘congested quarters. Each location, then, had to stand on its own feet ‘and 


“was considered separately as s more or less of a local problem and with little 


to its ‘significance from a National point of view.’ 

hae Lore ational plan, now in vogue, allows one terminal to do the work — 


several old. ones, but does it better and more cheaply. ot 
a The Federal Government naturally is concerned with routes and channel 
to local interests | the details. of, the ports. accounts, suggests 
Mr, Putnam, some of the confusing of facilities and 


Regional Planning. —Artificial boundaries or jurisdictions | are responsible 


or ‘unfortunate local attitudes ay hire Hit ai Hil, 


a “Tt is therefore desirable that any treatment given the question of terminal 
facilities should first have the attention of a National point of view by the 
_ Federal Government, and be considered from a regional point of view Soe 


regards matters of location and design by some body with more than a strictly 
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afiplied to w ater terminals, planning Tacks recognized standards 


ae “as to plans, arrangement, capacities, the many ‘other ‘essential facilities. 


ts 


a 3 Results achieved in Europe and America have given a few guides, thinks Mr 


sic Factors. et, ‘thr ree ‘determinants are ‘apparent, q 
wo. “Physical, features of the terminal region; load characteristics, or traffic; 
characteristics of water carriers and routes. The, design: of shore accom- 


 modations, their arrangement, size, ‘and ‘eapacity: depend upon these 


BAe Even distance from the open sea or limited quarters for a harbor are not — 
insuperable difficulties. The site, however, does require: __ 


i. “In the first instance protection | from the open seas and obstructive cur- 
- rents ; secondly, ample area of sufficient depth for the anchorage of vessels ; 
. thirdly, area. to permit the construction | of shore facilities, such as piers, ware- ; 
? houses, storage yards, railroad yards, and rail and street connections. ‘The | ; 


i's location ‘selected should be ‘capable of expansion by the addition of units for 


many years in the future.” 1 tom 


¢ .blisd of 


ree, unrestricted, ‘and direct interchange of freight between all kinds’ of 
anid. water carriers should be at all ‘the “major terminal 


Economies o of Transportation — ~Oftentimes, Mr. . Putnam emphasized, the re 


division of charges may serve ton mask real cases of excessive cost. uy Aaaien 
St Whether the facility falls into ‘the classification of Toutes, ‘carriers, ter- 


cdl need attention, as “where a railroad ora water- 


aoe way imposes a burden in the way of interruption of other means of tinder. 


‘tion, bridge, « or viaduct expense, ‘and, in some cases, a ‘degree of 3 nuisance. “9 4 


It is true, according ‘to Mr. Putnam, over-all costs do vary greatly. with 
erent kinds of transportation, as, for ‘example, between. ‘the right-of- -way_ 


: -algsit “The mere fact that a part of the costs in some instances is concealed in 
tax iradenivs should not alter the treatment of the subject, any more than 
ag should the fact that low rates for land haul in some localities have to be made 


by'tl the carriers at the other localities. The expense exists, and 


ere 
isa tendency to disregard a major detail—over- -all costs. - Methods of allocating { 


Benet of Transportation Facility. —To extend known costs and advan- 


oi mer pretty safe conclusion to follow, however, is that where an investigation 
shows ‘that new route different method of transportation shows a decided 
‘differential in over-all costs in its favor, and the area to be served is capable of 
f producing or consuming in excess of its consumption or production, commerce | 
will follow i in the wake of the provision of the facilities,” 


, the piers ; ; 
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and as to charge for operating, 


ing the over-all expenses, as th benefits also are 4 the. 


Issuing a note, of, warning, Mr. Putnam m_ concluded as. follows: er 


RE 
98 “Many : a a locality has s seen a neighboring port ‘city flourish, has come to the 
conclusion that it may do likewise, although it has neither the local population — 

- required nor an independent hinterland to supply the requisite flow of traffic ; 3 

has bonded itself ‘heavily for port facilities; has expended large sum: r- 
soliciting and holding trade; and has nothing more to show than perhaps’ a 

small local boom in real estate and business which i is not at all comparable to. 

the expense to whichiit has gone. lain AS 
ies « time has come where a revaluation should take place of the trans-. 
portation situation in several sections of the country, where regional _ not 
National economics should govern future expenditures" for water terminal 

developments, to ‘the end that the energy and resources available: may be 
devoted. to obtaining the service necessary with the elimination of as much ae 
useless expense as possible” 
gid WATERWAY. DEVE LOPMENT haw 


fe Lr.-Con. Grorcr R. Spaupine,* 89 o9 sd¥ oF That 


Tn ‘discussing the program and work of Federal waterway development, 


a 
~ Colonel Spalding made it perfectly clear that he was expressing: only his own Be 
personal views. In ‘this: immense work, _various ‘objects are view; he out-— 


interest. It is an interest which lies among the very 
“The immediate objective of this interest is to preserve and protect these 
‘precious rights" of way to the sea against: all encroachments and 
which may interfere with their free use and ultir mate development. ee 
ultimate objective is not ‘the improvement of waterways alone, 
| rather the securing to all sections of our country the cheapest and most unre- + 
stricted transportation facilities for commerce between and among the States — 
and to, the sea and the markets of the world, which a bold, imaginative, and 


in n devise and a bro vad National economic viewpoint 
Harbor Program: —In developing harbors, the National viewpoint, has evi- 

dently been kept 1 uppermost, ‘and the larger seaports have not received 2 a isl ‘ 

roportionate or exclusive share of attention. 


a The development , along the Texas Coast is a case in point. As long ag 


DOR para ath} sare tt De 


forty ‘years ago, according to Colonel Spalding, “was selected as the 
logical point along the coast for a deep -water harbor. As a result of this and 


subsequent: works, its channels “now ‘serve not only in the 
vicinity ‘but also the Houston Ship Canal. ‘Tnland transportation and water- 


borne commerce have been developed so that: A 


“A fine,combination of good north and south railroads, 2° ter minals, ample 


:: haber facilities, and a broad easy outlet to the sea has brought about a sels, 
in the freight bill of the West which amounts each year to one-half the total ty 
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Wa little harbor development under- 

to the Civil “War, the development under ‘auspices, 


was far from true wit respect to inland 
local improvements were found, many of them already antedated. In size, 


epth, - capacity, ‘and | arrangement, they did not s serve the: newer needs for 
econon omy. _ Although many of these developments were on minor, or side, 
streams, “nevertheless they did 1 exert @ a harmful influence in preventing a true . 
conception of what real ‘waterways shouldbe. frool 
eae As an example of National development on a ‘broad scale, Colonel Spalding 


instanced the Great Lakes-Ohio- -Mississippi route. ‘Although it is not 100% 


“waterways, yet in the w ider sense it provides a a “National 
Hes showed how ore was handled economically from the mines of Northern _ 

_ Minnesota, by way of immense lake ore carriers, to Northern Ohio ; thence — 
ke by rail to the steel district; the finished product sent by barge down the | Ohio a 


and Mississippi I Rivers to or toward the | coast ; and, finally, distributed by ship, 


The results from the standpoint of of economy are > encouraging. Thus pind 


‘The Great Lakes s section of this is the a 
_dend in freight savings of 100% per year. © The Ohio- -Mississippi Section is not 
tes on a paying basis. — _ The investment cost and the operating costs are on 


uch higher for the river than for the lake channels, and tonnage is less. 


_ “Nevertheless the constantly growing tonnage on the river section, with 
a the river improvements not yet completed, and the growing, serious interest — 


a being taken in the possibilities of the route ie our langent:t industrial and sa 


= 


was expressed by Colonel Spalding as “the of 


from the first with room for expansion to ‘meet ‘the ever-increasing need A for 


economies in the movement of commodities i in bulk.” ‘oF 


Whether it be considered from the standpoint of channel dimensions, 
‘ terminal and anchorage capacity, or ample room for expansion, , Galveston Bay — 


ee, adequate in every sense and provides opportunity for further great develop- 


Similarly, with the Great Lakes, lock: dimensions clearances, 


channel depth, and permanent constructions, all have been planned to provide 


The _Ohio- M ississippi Plan.—As with these other ‘improvements 


u the plans for developing the ‘Mississippi. and Ohio Rivers h have recognized a 
definite limitations. rt For example, the draft fnay be only 8} ft. Thus, the 


_ economical cargo carrier ‘is not a single vessel, but rather a fleet oe shallow _ 


"barges with a light- -draft. towboat, the whole designed to to “act, a8 nearly 


vith 


possible with the simplicity of a single vessel. 
The advantage of towing in an open river, especially down stream as in 
the Lower led to the adoption as far as possible. bid f movable 
| a ered, and 
‘navigation is a ‘tesult during: seasons of the year, 
amounting to 25 000 0 tons, and, in dimensi ions, ‘720 by 2 250 ft., are 
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s at all times. T Thus, all. the operation is aimed : : pets, 


the river for the low w ater vithout 
_ “We are doing this by building a system of locks and odie dams which | 
at t high water are entirely submerged. _ As the river falls and supply - from the _ 
tributaries decreases, we raise the wickets, thus restricting the cross- -section _ 
available for flow and creating a channel reservoir. 
ee a _ These are shallow reservoirs, yes, but reservoirs located where ‘they re 
* do the most good to navigation and incidentally the most good also to the = 
water supply plants, the manufacturing plants, | and the public, utility | 


lants of cities along the main stream.” | 


great help to the operation | of such channel reservoirs, remarked 


foot or two. of extra in ase here and gives us a very 

useful reserve to help out lower pools when necessary, and when not necessary, ere’ 

thes deeper water of the reserve pool gives freer navigation. ‘rag 

. ory “Sometime in the future perhaps a storage reservoir or two on some of a 

3 ain tributaries built perhaps in co-operation with power interests will give 

Be: us a larger low-water flow and.more dependable channels at the upper limits of om 
pools. | We already notice good effects from some of the hydro- electric plants — 


Channel Maintenance— Fortunately, the ‘Lower “Mississippi free from 


TED 
5 “navigation ‘troubles through much of the year. It is ‘mainly after a period of 


high water that. reefs and bars build up across ‘the channel. 
At the demands of navigation were less pressing, | the river itself could be 


z depended | upon to open up a new channel, As a matter r of economy, however, 


Spalding explained, great suction dredges are used to 


stabilizing the channel. F _ Care has been taken not to use such large works that | 
they might impede navigation the oe water stages. 


ECONOMICS OF WATERWAYS AND RAILWAYS 


nat 


c 
Tn commenting, on Mr Cornish’s s paper, Colonel _ Spalding felt that the 
allowance of 5 mills for r river equipment of barges and: towboats was an 


. His own figure was more. _ per ton-mile. In 
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we are have real service on: the tivers—the’ 


and use factors must fall ‘somewhat | and the investment factor must "inthesse 


to bits eligt out ine viotitus ot6 totew 
_As to ‘the ‘tonnage increase on the Ohio, Colonel Spalding. corroborated. the 


figures given | by ‘Mr. Cornish. for. 1915-25.. This increase continued through 


tiie? year 1926 and then fell abruptly. — The fact is that no new equipment 
was introduced during 1927 and 1928. _ However, the lack is ‘being remedied 
and already this year (1929) three new fleets have appeared o n the Ohio, while § fr 


fe the Federal Barge Line is also adding equipment, 80 that the tonnage increase ff fix 


= 


| 


should continue ‘during the next year or two. ite ‘ot th 
Future’ Prospects.— —h ‘summarizing the of his’ study on im- 
nye: a National _Viewpoint, the Fates, 0 the rights of way offered 


model experiments and river tests oft the so-called ‘Towboat 
Bi, P Board’, of which I am privileged to be a member, show conclusively that! light- pr 
draft river navigation can move most economically in large tows of great oe 


length-to-beam ratio; that in down-stream movements where natural physical . 


ER, conditions of the river preclude: tows of desirable length, the tonnage capacity ae 
per towboat necessary to insure a cheap through rate may be securable by x 
“Ein study of any proposed light-draft inland waterway development or 


we must give first consideration to the economic composition of 
other tow for long-haul trade in the commodity most likely’ to be: handled and § §!” 
no plan should be recommended which will not permit of a reasonable develop- 


ment of the trade and of the improvement along economic lines.” 


ER MINAL OPERATIONS on FEDERAL | ‘BARGE LINE 


ea 


> 


cof and! waterway, ‘actually it “wes “complete 


treatment of one special phase’ of this great topic, namely, the principles 
~underlyin g the operation of terminals on ‘the’ Federal ‘Barge Line and ‘the 


lessons: ‘to be drawn from past experience. au on ale ft; ie 


ee me He quoted. General Ashburn’s figures to. show that almost 40 | cents out of 
eve every dollar of income 


in | terminal operations and maintenance. for 


wne —The Barge Line, like a ohio is limited 


1 capacity! by the of its: terminals to handle freight expeditiously. 
— Quite geneniily) these river terminals are owned by the cities in which they 


* * Memphis, Tenn. 
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would be very ‘if the facilities were likewise 
to a private organization. _ Private lines are being encouraged to establish 


- themselves, but this « ean only be done if assurance is given of use of common 


terminal facilities. A city must assure itself of such control, in. the. opinion 
of Mr. Schulz, ‘ Pay + 3) it is to retain the full, ultimate advantages from cheaper, 


Again, a city has to equip its terminals so as to handle freight to and | 


oe points at some distance from the ‘iver. Many of the terminal costs are 


~ 


fixed, irrespective of the amount or kind of ‘traffic handled; ; on the other, bad, , 
Federal Barge Line, or an y other “user, , for that matter, pays. the city. in. 


- proportion to the amount of freight handled. “Therefore it behooves | each ba 


“city” to attract all possible. tonnage through ‘its terminal to. increase the 


revenue from which its fixed charges must be met.” ati to 
reight . Packages. Terminals must be planned i in anticipation of the form 


of freight which will be offered. As Mr. Schulz put it, 


ae “Failure to give proper consideration to this question of packages a 
_ probably produced more inefficient terminals or more inefficient elements in © 
terminals than any other one thing. In other words mistakes have been made © 
through the failure to appreciate that the Federal Barge Line transportation — a 
is more nearly an adaptation of railroad traffic to the water than an adaptation © 


In railroad the matter of handling freight has: ‘developed from 


the requirements of the commodities in. certain forms or packages. In x. 

similar manner the style of packing has been evolved from the demands ee. 


the carrier that the minimum of damage i in transit may be expected. REET 8 


Bact shipments, on the other h hand, have an entirely ¢ different object, in Rs 

view. The must be heavier stronger to withstand the 


olo'} Peculiarities of a River Terminal—The Barge Line has t to par- 


ocean. pier. For. example, only in a way ‘can “it use cranes iM 


sneral 


viplete advantage, and this with respect to commodities such as are easily shipped in 

&E flat cars. As to freight handled in ‘box cars, ‘ “the nearer a river terminal can. 
d the | approach the handling of packages employed i in a railroad terminal, the more 3 


generally efficient and economical will be the result.” ” Mr. Schulz? experience 


iss of on the Barge Line is that about ' 75% of the m material is of the & kind suited — ie 
nance. for a box car and has its origin or destination at § some distance from ‘the river. ee 
| One difficulty with a river terminal i is in the ‘difference or variability of 


a ne point on the Mississi i the water stage has a varia 


imited 


iously. 
h ‘required between low and high water, which may amount to 500 ft. or even 
— in extreme cases to to 1 | 400 ft., as at Memphis, | Tenn. "Obviously, the ordinary 
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a oe landing stage » aida for a wha rf at sea level will not ‘solve the d 


on the Mississippi. The requirements of “protection from ‘the weather have 


ed by covered conveyor , operating between the barge 


a Typical Terminal and Its Operation. — —The results of these various” 


mands for a river terminal were illustrated by Mr. Schulz in describing at 
has proved i in operation to be be the most desirable form. | At the river’s edge i 


will be a steel wharf barge an and connecting it with the terminal above will be : 
an escalator. ‘he upper | terminal the ‘use “a — 
q 
Doors in the wharf 46: 

river barges, so that when the | two are moored together there is direct 


access via . the wharf barge to the terminal above. | Thus, four- -wheeled trailer 
trucks are loaded and placed on the escalator (without an attendant) and 
: oy when they arrive at the top are segregated into “trains” 4 in which form they r 


ate hauled to the proper destination, as “to the: city freight house, to the 
warehouse, o or direct to the railroad At the same time, trucks 


“are going down a second escalator for further loading. in 


‘This typical operation of package terminals has been evolved, Mr. Schulz 7 


“Virtually by ‘the process” of elimination, from all the various types_and 


3s = 


? operation. — It is used at the smaller ports where there i is a subeticgtial amount 


of the tonnage with either its origin or destination i in 


differen nt ‘problem a terminal 
‘ handles mainly freight bound to | or from more distant points. This, in effect, w 


ae practically simply a transfer from barge to railroad, or vice versa, ‘and the 


is distinctly different from that for the type. 


A railroad incline from the yard above and extending down to below low- | 
on ¥ Tike 


water line, is equipped with a wedge- shaped structure known as a cradle dua’ 


- geveral car- r-floats. The cradle serves as an intermediate rail connection between | 


. the fixed incline puree movable floats. Wharf barges are also used; j their 


Pe function i is to provide a ‘mooring alongside the car- -float whereby direct access 


is obtained from the river r barge to the railroad cars. 


_ Whatever the river stage, this type of terminal ‘operates. successfully. It 


demands a minimum of distance for trucking between the barge. and the car. a 


+ 
to Mr. ‘Schulz, it “gives the lowest ‘per. ton handling | 


a special products, as, for example, steel. They are not satisfactory ; for ordinary - 
‘packages and, of course, cannot be used for products affected by the weather. a. 
Still different terminals are required o on the Ohio River, as the F ederal_ 


Commodities as Freight. —Only to a limited is grain ‘handied ‘on on 
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Line and this is for “export the Port of 
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1929.) 


“upper river. . As to other merchandiee, 


he principal commo ities handled north out of dure 
ing the year 1928 are as follows : Rice, coffee, =e bauxite ore, salt, sugar, 
syrup, nails and wire, bars, sheets and structural steel, burlap bags and bag 
ging, canned goods, prepared roofing, merchandise, miscellaneous freight. _ 
_ “New Orleans receives from the Barge Line grain, agricultural implements, _ 
cotton, ore concentrates, canned goods, roofing, syrups, tobacco, merchandise, 
~ bars, sheets: and structural steel, rice, coal, rails, cotton, ties, pig iron, Tessier, % 
principal | down-stream tonnage. through the Northern terminals is 


p grain” and through the Southern terminals is cotton and tobacco,. while the 


principal up-stream tonnage is bauxite ore, sugar, sisal, burlap, | ‘coffee, nd ve 


Cost. Terminal expenses comprise maintenance, depreciation, and tolls, 


but do not include switching and fixed charges. They vary considerably ; for 


~ example, between | 60 cents at  Birmingport and 83 cents at Cairo, Til. , to > as 
high $1. 60 at St. Louis, Mo. i At other points on the Barge Canal, the costs 


are more uniform and average about $1. 20. ene 


The terminals themselves vary ‘considerably i in size and co t lower and 


upper ave. $200 000 $2 000 respectively. 


— of trial and this type and 
vortation has proven both its immediate and ultimate worth and that it is here a 
to stay with ever- increasing volume and importance. This type of service is 7 ¢ 
not a thing isolated or apart from the indus ustry and the commerce of the mc 


; ‘ remainder of the country. Nor was it created to hamper i in any way the excel- 


lent and expeditious service offered by the rail carriers. The Barge Line is 
naturally a slower service and for this reason on merchandise 


facilities are being considered for the — 
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CITY PLANNING DIVISION 


the Executive Committee, introduced the first i 


By E. A. Howano,* Esq. 


The paper was onal planning. as follows 


“Regional planning is simply the common sense preparation of carefully 


_ designed plans, and the application of such plans to an area of considerable — ee 
size in order to promote the economic, social, and general welfare of the _— - 


County planning may be identical with or a part of Fesional planning. ba, 


Howard declared, that. planning developed from the city 


General Com parisons. Whereas city. planning problems are ‘the result of 
dinonioey crowding of humans within a city, regional planning problems are 


the result. of disorderly development of | cities and villages crowding agai 


fundamental involved is ‘substantially the same, except on 


“Crowding: is as irksome te: is to individuals. 


spirit of irritation and resentment often arises which prevents co- operation 
in the preparation and execution of plans for public improvements. In other — 
instances cities and villages are 80 engrossed with their own problems that 
little or no thought is given to municipal improvements: planned by their 


neighbors, and even if such. matters were given consideration by one 


# _ municipality, it is very doubtful if the Plane proposed would be adopted by the 
other cities and villages of the region.” 

Genuine co- operation ‘is needed, “especially in the planning of numerous 


unincorporated areas outside of cities and villages. Outstanding examples 
% regional planning bodies in the United States are given by the author hd 
ae e Regional’ tan of ew York and ‘Its Environs, extending 
‘influence not only | over cities and counties, but over parts of th ee 


Philadelphia, likewise extend 


- ©The Niagara Frontier Planning Association i in the vicinity of Buffalo, 


County Regional ‘Pla lanni ing Devi, Wis. 


ery 


| niftin sviion ogsaid dat) — 
ct DeBerard, M ember of 
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The Chicago R Planning Associati ion, active wi fi 
radius of the in Chicago, covering parts of 


“The Greater Kansas City Regional Planning “Association, r 
organized by six counties in the vicinity of Kansas City 
The Los Angeles County Regional Planning Department. — 


: vhich regional plan ng 
may of value, either or in an or co-operative capacity, for 
ee the development of the metropolitan area, are: 


‘sl agencies region may be actively interested, he stated, in 


regional planning. The Regional Planning Department may ‘be merely an 
dvisory body, co- »-ordinating the other agencies, or it may be an integral part 
3 the county government, with powers to create plans and to supervise their: 
Regional’ in Milwaukee County, Wisconsin.— ~The work in’ this. 
county received its first” impetus > in 1908 with the creation of the Milwaukee 
_ County Park Commission. This ' was one of the first regional planning bodice 
in the United States. The work done by this Commission was supplemented, 
‘somewhat later, by the creation of the “Milwaukee Metropolitan Sewerage 


system ‘of sanitary and a disposal plant to 

Aas take care of the sanitary sewage in that area within the county lying within 

e Bt the water-shed of the Milwaukee, Menominee, and Kinnickinnic Rivers. The 
‘ sewage from each city, town, or village within the area, is carried to one  cen- 
4 tral disposal plant, and the cost of treating is ‘charged back pro rata to the 


ae various municipalities, according to the amount of § sewage treated from each. 


is an illustration of a real regional project.” 
vertheless, some unorganized development non- -incorporated areas 

eee between cities brought about the organization of a Regional Planning 


| Departmen in 1924. As conceived at present, this Department is organized 
partly as a Planning Department and partly a as a Public Works Department. 
pr ogram includes: (1). The development of | a ‘proposed. county parkway 


ystem ; regional platting; (8). zoning within the county; (4) highway 


widening; (5) park engineering ; (6) -Tandseape work for county institutions, 


The De artment concentrates on work to be done outside the corporat 


limits of cities and ‘villages and ‘accomplishes ¢o- ordination by co- operating 
with various s local agencies that exist for similar purposes in the larger. centers. 


= 
“The Milwaukee County Kegional Fie lmost unlimited. 
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«One feature of alll county planning laws in Wisconsin”, 
‘Gs that major projects can be undertaken by the county, but it is } necessary, — 
before such projects become effective, to have the approval of the governing s 
body | of the municipality in which the improvement lies. The town and 
city governments in the county have Given: extepticnal: co- operation in these . “ee 


‘Widening the Highway Right of, Way. th 
mittee attempted to make provision for : securing width on ertain 


the n main highways, according to Mr. Howard, ee ouKe 


t was found that the average subdivider when a width 
in excess of the existing width did not object. so much to. dedicating the lan 
asked for as he did to the lack of assurance of ‘uniformity in dedication. — If ee 
_ one owner dedicated land for a width of street of 110 or 120 ft., he wanted _ 
assurance that when his neighbor platted, the same width “would prevail, | eek 
that the ultimate width would be uniform on both sides of his holdings. This 
request on the part of the realtor seemed reasonable, and as a result a bill was 
drafted, and passed by the 1925 Session of the Legislature, authorizing the 
Board of the approval of the individual town 


declaration on the part of county to a 
street or highway of the width “specified.” me 


There are two ways to insure compliance with the respecting pre- 


determined highway widths: (1) To withhold ‘building permits; and (2) to 


withhold, vapproval, by the County Board, of the subdivision plat. Comment- 
ing on the general effect of the law, Mr. Howard stated: 


“ape “To date, property owners have dedicated in excess of fifty miles. of widened 
highway on plats of record. By. obtaining wide rights of way at the time of 
by back from the street line ‘narrow 


In exeral, is ac uired by dedication, exce t such instances as 

? 


those in which it is necessary to pay ‘damages for improvements such as fences, 
trees, buildings, ete. experience in Milwaukee’ Cou aunty, Mr. Howard 
estimated that. the cost for damages due to existing improvements would be 


— Laws for County Planning. —Mr. Howard summed up the Natetaties aspects 


is the Zoning Ordinance, adopted by the Board of Supervisors in October, — 
1927, is one of the first County Zoning Ordinances to be in the 4 


Agricultural District. iy hay 2 
Commercial and Light turi 
Heavy Industrial District, 
Unrestricted District, 
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In a _ “The Wisconsin Enabling Act, at the time of the preparation of the Zoning im 
 & Ordinance, permitted the establishment of Use Districts only, and by ogee MS 
Zoning Ordinance Milwaukee County has been divided into the following seven 


PLANNING» 


Me 
er greatly from those found in| 
, wie zoning ordinance, except that the creation of an Agricultural District 
Se under the zoning ordinance does not mean that this district will be limited to _ 
agricultural use, and should not be confused with the policy of some city 
¥ - planners in attempting ‘to establish permanent agricultural belts around or 


} 
The ‘idea is merely to restrict, ‘the “use of ‘Agricultural District from 


“The of the Zoning Ordinance, will, 


3 from time to time, be e extended into the Agricultural District so as to main- ; 


balance of Residential a ‘and Local Business Zoning. 


Pollution of Streams. —Regional planning de artments must make them-— q 


in parkway systems, according Mr. Howard, and as a 
he part of such systems, they must consider Tegional steps to prevent the pollution 


of streams along parkways. This i is largely helped by preventing the control of 


lands abutting a stream by private owners. With this in mind: | elt. t be? ‘aby fae 


“Milwaukee County has adopted a tentative eighty-four mile plan 


parkway development, and land acquisition and construction are now under 
oat way. The County Board has established a definite policy with respect to land 
acquisition. for parks i is purchased outright by the County Board and 
The County Park System date consists of 
a mh some 1800 acres of land ped in addition, 500 to 600 acres are ‘now under 
pes option or are being condemned for park purposes. The County Parkway | 
_ system, on the other hand, is financed entirely through dedications of the land > 
- required or by acquisition of the land | through an assessment of benefits and 


Rs damages. — To date land for two and one- -half miles of the Parkway System 


has been dedicated along the Menominee River. The necessary right of way 
ee for over a mile of Parkway System has been tendered the County on the 

~ Root River. The County Park Commission and the County Board now have 
Ps under consideration the acquisition of five additional - miles of parkway by 

_ condemnation and an. assessment of benefits and damages therefor.” 


Considerations 1 that affect parkway projects most seriously are the 


of educating the public and the fact that. a plat, once established, <a, 
unalterable. The first of these can be solved by illustrating parts « of a parkway — 


be 


that has been completed. Since the project. in Milwaukee has been -under- 


taken (to. quote Mr. Howard), “ and it is possible to visualize the appearance — 
-_ the future system, there has been an increasing demand for parkway con- 


struction in other sections of the county. 


results: of any planning activities are n not noticeable ‘immediately: 
but based upon local experience, it seems safe to say that a county is the re 
eal body for the carrying on of planning activities in those areas beyond | 
‘ corporate limits of | a city or village, since usually all cities, villages, and towns 
are represented in the county government, and, "therefore, under county 
- government better co- operation and better results can be obtained than under 
be 6g any other arrangement of planning control. In a large region it is essential that 
the function of the regional planning body extend over several counties and — 
: a, then County planning should be a part of the regional plan, supplementing 
ae the work being done by the village and city planning bodies of the region.’ 


After the paper was read, the author showed a number of slides illustrati 
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ntages: in tying of a 
program to a ‘county organization, i 


simplicity in the matter of adjusting the necessary governmental machinery, — 


ording: to. Mr. Rabuck. It is true that “a major city is more apt to be near 


a great deal of co- is “necessary” in “regional 
planning, under any scheme of organization, Gi pe 


Mr Rabuck felt that it was a mistake for a regional plann: ng organization 


its efforts ‘merely to unincorporated areas outside villages and cities. 


It should undertake to create a master pian, unifying all the individual pro 
plans within a region. Wisconsin “passed a bill creating a State 
Director of Regional Planning whose duties will be to co-ordinate the activ. 


«Effect ‘of Legislation. —The so- o-called: highway right of- “way widening law 


the plan and its official character have won the confidence and co- et 
5 | of the public. Mr. Howard was extremely conservative in placing the saving ~ i 
Milwaukee County at $25 000 per mile. This figure merely represents the 
cost of widening these highways by condemnation at the present time, and ae a 
only a small fraction of what the cost of widening would be in ten or fifteen 


Ba from now with a lot of new buildings built to ‘the | old street or 


-Rabuck expressed “regret that. the “Major Street 
= “does not provide for any of the cities or villages”, but sea: Saad eget 4 


“The County Board has no to zone incorporated cities or vil- 
ages, but all except two incorporated places in the County have their | own 
zoning ordinances. The county ordinance should, in the writer’s opinion, be — 
amended, by creating height" ‘and area districts in those towns which are 
rapidly becoming urban in character. New enabling legislation will be neces 
sary for this, unless the County Board can proceed under its newly acquired 
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ie of health and public safety as well as from 
of economic industrial development. There is a question as to the legality of : 
_ excluding residences for industrial zones, but Mr. Edward M. Bassett, a 
ole, legal authority on zoning, believes that, if the exclusion of residences 
industrial districts: is reasonable and not arbitrary, the Courts 


Picks’ approved the ‘practice of esting for 
parkways by condemnation and assessment ¢ of ben efits” and da amages. He 


_ recommended the : same practice as a means of securing larger recreation areas. a 


é a’ i does not seem 1 feasible to plan major park improvements by payments from £ 
the city funds, as Milwaukee and many other cities do. mat at 


Certain! y”, said Mr. Rabuck, “under such a policy, the’ “public canno 

expect to dedicate lands for recreational 79" 


experience in Milwaukee County has’ “demonstrated that compre- 


hensive planning is wise and practical. The chief. regret is that a start ll 


v 


¥ Supplementary information concerning planning work at: Lincoln, Nebr., 
was offered by M. I. ‘I. Evinger, M Am. Soc. C. He stated that, while no 


city: plan had been prepared, a ‘special bill: had been passed that poirot 
zoning regulations within the area set aside for State. buildings and public 


institutions. This, he hoped, would constitute a step toward a general: 
next discussor was Charles F. Loweth, Past-President, Am. Soe. 0. E., 


who presented the problem from the railroad point, o of view. emphasized 
the fact that ‘the e railroad i is as essential i in the modern urban development as 


a residence or industry and. yet railroad men often are made to. feel that city. " 
plans are designed to “wipe the railroad off the map”, as being of little or no- 


> Ch tii rea 
- importance. ‘The railroad companies are quite in sympathy with city planning, | 


according to Mr. Loweth, when it “presents them an opportunity of planning 
their own future developments but “sometimes it looks as if the only possi- - 
bility the railroad has for expansion is way outside the city, | and sometimes 


pality.’ 


‘DeBerard expressed agreement with’: “the “idea ‘that 

A should be given 1 adequate consideration as an important part of the Miele 
ation problem in the city plan. To carry the idea further, pointed out 


‘the relationship between highway and railroad traffic and the importance oe q 


giving due weight to. o grade crossing problems in city plans. 
George A. Ricker, M. Am. ‘Soc. Cc. _E, « commented on the application of 


-back lines to the city plan of Washington, DiC., especially i in the district 
beyond | that provided by the original plan develop ed by ‘L’Enfan According 


‘Ricker until MacMillan Plan y was as, adopted by, 
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“This helt of territory of the L’Enfant plat was ‘platted 
grew up with the most dreadful arrangement of streets; disconnected, no 
- proper ‘extension of thoroughfares and, in’ general, that area is a terrible 
problem for the Planning Commission of Washington. * * *— : 
“When the National Park and ‘Planning Commission was blished iby 
law some three or four years ‘ago, it was given additional powers, and this 
matter: of street widening and correction of lines, the extension of thorough- 
fares, and all that sort of thing, was included in the MacMillan Plan, so that 
now the Committee of the National Park and Planning Commission super- 
vises the extension of streets, the adoption of new plats, the Passa ap 
thoroughfares, and the connecting of new with old thoroughfares; but i 


This great cost for improvements in “older cities lends extra importance to 
7 the ideas outlined by ‘Mr. Howard for making far- sighted preventive plans i in 


newer cities. The idea i embodied i in MacMillan Pla 


— 


oer 


a city 


‘is outlined. Under’ the > impetus “supplied | bit “State. “Enabling 


, the City Council of Wis. a City Planning Com- 


1 
* 


sion of industrial districts. 8 given to 
the ‘effect the expansion of these areas would | have on. traffic, transit, trans-— 

portation, schools, public recreation centers, “housing, and -grade-crossing 
hazards. survey was made of ‘the use of property, the location of public” 
buildings, the means of transportation, and the new sewer and water systems. _ 
Definite conclusions based upon these surveys were formulated. Recommenda- > 
tions were made. Public hearings were had. The public was ‘sold’ City 
Fanning by a campaign of education. The steps provided by Section 62.23 Ios : 


adopted by ‘the’ Oity Council. 


established zoning, provided for civic | the 


Streets. In to planning of Mr. | 


4 


Preraiern for the same kind ‘of traffic would have common characteristics, such 


directness, and ‘proper width. With this. ‘ideal in mind 


“The in charge of the administration of the City took action 
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CITY PLANNING DIVISION © 


under the power of eminent domain. = 
HOLY (d) The establishment of set- -backs by legislation under the power > 


—Openings or connections. to ‘Bo it att 


‘The City of Kenosha ma 


increased width of street by supervision of the of new 


ments. Even outside the city limits some control is enforced by requiring 
a prospective builders to record building lines. In the ‘present business _ districts 


streets | are being widened progressively by acquiring land through 


tion proceedings. When benefits and damages have been determined the City 

‘pays a percentage of the ‘cost ich, in three instances, has bee 


20%, an and 60%, respectively. 
establishing set- back lines, the practice was not to! move buil ings 
ng back summarily, but to acquire land as needed, by right. ‘of. eminent. domain. 
The line was established with the understanding new buildings should 


be set back to the new line. This feature was made part of the zone ordinance | 


complete and thorough aay of and of 


, major streets was made. Written into the ordinance are three major — 
bie namely, a a. definition of a major street, the description of the proposed | 

_ center line of each major street, and ‘the set-back from the center line me 

to obtain the proper width for each 1 major street. This established a definite — 

<a of taking and measurements for each major street in the city. Being | 

part of the zone law the building inspector is held directly responsible for any ; 


rhe City Plan Commission has | given particular attention to the ae 
a 


of. sharp angles, street. offsets, and “dead. end” thoroughfares, this 


point, Mr. Brien states: ae soil. oild ob aay, 


, typical example of the procedure under this heading is the 7 th Avenue 
ff extension through the property of the Union Tanning Company. — This Com- — 
‘pany shad a great deal of property, mostly built up. One of the buildings, a 

— four- -story structure, is directly in the line of the extension of 7th Avenue, a a 
oe main street which will ultimately take a heavy traffic load from the central 
business section to the north portion of the City. The Union Tanning Com- 

‘pany abandoned its plant and offered the property for sale. This afforded 

city an opportunity to enter into competition with other bidders, and as a 

' = a right of way 400 ft. long of the proper, width for a major street was 
; fg secured, cutting a four- story building in two, at a price of $35 000. eed 

this project been undertaken at the time when the building was being used as q 

4 a going manufacturing unit the cost would have wrewer: en as to have been 
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toa a City Council to control the platting of land within: an urea three miles 


beyond the corporate limits of the city. ., This: has enabled the City. of K enosha — 
secure provision for ensuring adequate lot sizes and street widths s well 

as a dedication of 5% ¢ of the land under subdivision for 


the future park, ‘and neighborhood "playground sites defi- 


nitely located on the City Plan, when the subdivider presents his plat for 
approval by the City Plan Damien and the property - includes one of the 
_ future sites above mentioned, the City will take its share of the 5% dedication | 
and buy, at acreage ‘price, the: additional land “necessary to complete the 
desired site within + the subdivision. This work has been carried on very 
satisfactorily. The real estate men co- -operated with the City in this 
a work and have used asa ‘selling argument the fact that the park dedications — bt 
ge school sites which are within the boundaries of their new plats ‘are an a 
asset to the subdivision. Three future school sites. have been secured at an 
acreage price far below what the same would cost if purchased at the time 
needed. The other advantage of this ‘system: is that the sites are 
‘geographically located correctly to be of the greatest utility to the neighbor-_ : 


Parks, and Public Buildings —The City Plan of Kenosia 


neludes “provision for neighborhood parks and playgrounds 
with the sites for elementary schools. “At present, “four such sites 
secured, outside the corporate limits of the city. 


omy 


The City Officials are taking” aggressive ‘steps. to preserve the natural 


the creek ravines, ~The municipality has obtained 60% of the lake 


- shore within the ‘corporate limits and an additional 14 miles outside the ¢ city a 
limits. The County Government has co- ‘operated with the City and has 


a “acre park to supplement the remainder of the plan. 


boulevard was developed gradually as follows (quoting from the paper): { a. i 


the along the ‘shore of Lake “The idea of this. 
4 


_, “At first the boulevard drive was accepted rather reluctantly; . as 
course of time a large. subdivision ‘was contemplated and platted, and the 


boulevard, as planned, extended through the center of this plat. The “owners: 
 &- -operated with the City, featured the boulevard, and placed the price of lots 


‘ 


_ facing the wide street at about 20% higher than the lots on the adjacent 
narrow streets. The high- -priced lots sold first at the advanced price. pt a 


“With this experience as an example the subdividers have been anxious to 


secure land ° which features the - new boulevard and to date we have enoug 
dedications of private property, together with that owned by the city and th 


county, to assure the success of the completion of this drive. Fiat $8 Sak 


The Civic: Center-—In. line with the ideal developing the. city alon, 
practical ‘lines, at the ‘same time incorporating the more esthetic features, 
“there i is to be a plaza, about which the future public buildings will be grouped. 


Zoning — —A tentative ‘ ‘use” ’ map simplified many of the zoning problems of 


“After the ‘tentative ordinance was drawn, the city was divided into’ sec 
q ions, the people of each territory were ‘advised of the future contemplated 
of their property, | and hearings were for every section of the city. 
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This sectional was that. the areas having a ‘hearing on each 
_ successive day were comparatively small and, therefore , gave all the citizens | 
equal chance to express their views as to what use was being demanded of 
their property. | oy By using the present ‘use’ map as a base, there was very 
little objection to the zoning, and the same has held a ‘tras: since the ‘adoption | 


and the carrying out of the ordinance” moitasthoh 
In zoning, hs the density of population i is regulated on the square-foot basis 


of lot a area per family, and the maximum height limitation i is | placed at 100 ft. g 
for commercial buildings. has been quite successful. 


during 


the city plan, ‘was based on | five ‘major items: 1) Tnerease i in 


strane 


- 


consumption and fire- protection requirements; (8) of loss" 
ead nd coefficients of ‘friction in trunk ‘mains; (4) a general 


ik @ 


for reinforcing present mains and extending new ones; and ©) ge 


plan or economical enlargement of present facilities. 


The sewerage survey included a “complete design of storm sanitary 


A site was pur- 
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gut 
’Brien states: 


‘Over period of 9% of the entire general city 
v budget has been appropriated to finance the city’s portion of street widening, | 
om of the general city budget for paving, and 5% for sewers. | siete 

- ©The general plan for special assessments for sewers is the five-year spread 

method, and ten years for paving, the total improvement, uniform amount, 

= maturity serial bond being issued to cover the spread. b ani bas valgod 

re Several years ago an amendment was added to the State Constitution, 
granting ‘Home Rule’ to cities. Taking advantage of this provision, the City | 

of Kenosha ‘adopted a charter ordinance allowing property owners to spread 
benefit assessments for street widening over a five- -year period. “At the time 
the Commissioners file their final report of f the assessment of benefits: and 
damages a period is set aside for the property, owners to elect to pay cash or 
bonds issued against their property to cover assessments of street _widen- 

ing . At the expiration of the set time the bonds are issued and placed on 
“the tax roll to be collected in five equal installments. the 
entire amount of assessments, not appealed, i is available within: 
_ after the date of filing of the final report by the Commissioners. ap 
“A standing interim fund has been created from surplus and is as 
the Revolving Fund. This fund is of sufficient size to provide payments a 
contractors pending of benefits marketing of serial im-— 

We “whole financial structure of the carrying out ‘of the City Plan has 

7 been laid out with the idea of pro ceeding on the basis of carrying the city — 
~ joad without resorting to bond i issues, and with the further idea that co-opera- — 
tion from the citizens can be better. achieved by lightening their pad, and 


giving them the completed job before collecting the benefits, 
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tatement is made f ron 
viewing the improvements ‘completed and examining the tax and 
rate. e. At the time of the adoption of the’ ‘City Plan in 1922 the total assess- _ 
ment valuation was $54 938 400 and the tax rate per hiethdred dollars was $3.10, 
or a 31-mill rate. In 1928 the total valuation was $72 265 340, with a tax rate Say. 
of $2.90 per hundred dollars, or a 29-mill rate. The valuation for assessing 
purposes in Kenosha is taken at about 57 % of the true value. This percentage 
z not been raised and the increased valuation is. “due to the natural growth 

of ‘the ‘community. ai Considering the added service required by the taxpayers 
and the extra cost due to a larger city, we can ‘truthfully say that by am 
the tax rate from $3.10 to $2.90 and still carrying on, the public improvements, 
and the work of City Planning, that the financial. structure or plan is sound. 


mere preparation‘ of the plan does not secure its execution. A -well- 


program spread over a considerable period of time and 


adjusted to the financial means of the city is essential to a final carrying out | 
of any City Plan. of the Rig recommended a City Plan 


best an difficult requires ability and tact of the 
~ order, inexhaustible patience, ‘courage, , and determination on the part of the — 
executive officials. It costs money, but with a systematic development, together 
a sound financial policy, the desired results can be obtained.” 


Mr O’Brien ended ‘the reading. of his paper by showing several slides 


acute corners must be right angles and intersections are 


as far ‘apart as 000 ft. the maximum. on 


lace would follow Pooty-third ‘Street, 
‘ete. to a Chalkley 


stated that unsightly telegraph poles and wires are as 


ta, 


OPERATION IN THE CITY PLANNING 


‘Parker’s s discussion consisted of comments on the ‘status of city plan-— 


ning in ‘Madison, Wis stated t! that Planning g improvements in in that city 
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e activities the 


“Madison Park Drive assistance of volun- 
_ tary subscriptions. ‘dw this way, , from 50. to 60 miles of pleasure drives have. 
been established throughout the region around Madison: The total expendi- a 
ture of the Association has been about 83 000 000, largely’ for ‘construction 


and Improvements, planning, and | maintenance. 

_ The Association is now functioning primarily as a maintenance body... AD 


_ new organization, the Madison Park Foundation, has become active in obtain- | 
ing” ‘tracts of land for purposes which are held until the City is ina | 


position to take them over. Since 1924, according to Mr. Parker, the Founda- 
tion has acquired land v: valued at t about $150 000, which the City has finally 


taken. over. This money has been released for a new joint project, with the 
University of Wisconsin, to be known as” ‘the Wisconsin Arboretum. atobien 


PROBLEMS INVOLVED IN ESTABLISHING _ 


gid od he toed hire villide slant 
wit te ivsq oft no bia af i jesndxont 
In: opening his subject, Mr. ‘Williams made the distinction between set-back 
lines established for ‘the: purpose of future street widening and building lines 


os established as a part of zoning ordinances. His | greatest: emphasis throughout | 


was directed at the former, 
Williams declared that, because of the tremendous toll of life and the 


~ acute problems of congestion . cansed by too narrow streets, to widen streets 
for the ‘public good was fundamentally as is much a sovereign right ' as. the right 


the would: hold that the great 
widening streets so as to take care of present and future traffic needs is a_ 

_ problem of sovereignty * * * then * * * the streets and highways — 

- can be widened the same as buildings can be destroyed to prevent the spread — 

fire or the same as a high-salaried man can be quarantined to 


As an example. parallel case, Mr. Williams ‘called attention to the 


ia 
fact that, when ‘American’ engineers first. made clear | the ‘potential congestion 
that: might occur Island if every one should leave buildings 


and come out on the streets at once, the Courts were made to realize that 


mental suthority had the right to restrict the of people that might 


: * be concentrated in any 0} one building by limiting the height to which buildings 
might. be constructed. _ According to Mr. Williams, the engineering societies 


& should assume the task of informing the Courts of the tremendous cost: 
converting the old “horse-and- buggy” streets into “automobile” streets. They 
Sar inform the Courts also of the tremendous ard of life and damage to 


property, caused by lack of adequate street ‘widths. In other 
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“The engineers of the land « can do more than the lawyers at. the “present. See 
time in convincing the Courts that our present ‘tremendous. traffic problem, ie 
which i is at the bottom of this requirement of set-back lines to street widening, p 

While there is, in 


he States, 


‘buildings: without “compensation in order to eptead of fire. 
Williams declared that “when 1 the Fifth Amendment to the Federal Con-— 


Aj 
stitution was written one had in mind preventing or ‘stopping: 


the further exercise of this recognized phase of sovereignty.” 


“Now, if we can quarantine a person and cause his loss of salary Without’ i 
compensation, or if we can destroy his property to prevent the spread of ag 
fire, or if we can enter upon. his land without compensation ‘and build 
levee to prevent the s pread of a river—then if we can convince the Courts ; 
that the country is with a a very dangerous traffic problem, ‘the 
- solution of which is necessary to our. existence as a people, then it is not — 
a far step for the Courts to say that that traffic problem can be solved as a 
phase of “sovereignty, and that the acquisition of the necessary property is 
not a prohibited taking» within the provisions, any ‘more than 


holding that as a phase of so- -called police power, or as an element of 
ay sovereignty, a State may say to a property owner that he cannot build above a ie 4 
a certain line or that he cannot build within a certain distance from | the bik : 
street line i in order to prevent ‘more people from getting into a district than 
ean be handled therein, or in order to “make it easier to fight fires in the 
: district, it is not asking the Courts to go very far when we ask them to 
ecognize that the present traffic problems and the necessity for street widening, | a 
which includes the mild form of widening on notice, to-wit: the set-back line, 
- indeed a phase of sovereignty, and that the execution thereof can be carried — 
out without compensation, game as quarantine or the destruction of 
property for fire-fighting purposes and those other well-recog gnized phases: of 


Court Decision Concerning Set- -Back Lines. s.—The validity of ‘the s ‘set-back 


line in n Wisconsin was established under ‘a zoning etiam that was “tested ae 
the Courts in 1927. Paraphrasing Mr. Williams, the decision may be 


expressed hypothetically as follows: who owned a corner lot, proposed to 
erect a house 15 ft. back from the property line along the main street, but 


_ ignoring the 15- ft. zoning ordinance as it applied to the side street. This 
brought Court action from whose view would be obstructed,” to enjoin A 


er from building within 15 ft. of both lines. The Court decided in favor of B. 


a these 15- ft. strips had been pusverae) to “prevent the ‘spread of fire. He has 


more. claim against the public for compensation ‘than ‘if he had 
a quarantined away from a $25 000 job for two months to prevent the spread of ee 


~ Ve _ A can cut the grass on these strips and plant flowers on them. He cannot aie 
structures theme, the other hand, the City ‘should. attempt 
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PLANNING DIVISION 


to cut the grass plant flowers, or if it should give sanction to traffic 


encroachments might justly claim “compensation for 


“Sovereignty recognizes no property rights. 
people i is a law unto itself. A written Constitution is an between 
_ the then existing units of people who make it. a sovereignty concerning the — 
exercise of the phase of government mentioned therein and there is not in *9 
existence a single Constitution which abdication 7 
* “a set-back line which property owner that within a 
reasonable time in the future it is apparent to the governmental authorities , 
that the governmental sovereignty will be called upon to. expand street for 
eh solution of this | great. threatening problem is much fairer t to the property § 
owner than the sudden destruction of his building to prevent the spread 


a fire Bei the peremptory and sudden quarantine of his body to prevent the 


each case of apparent injustice and hardship ‘where there may 
set- back line in a necessary widening of the street without compensation _ 
the abutting owner, there will be dozens of cases where the widening of — 
te street will create enormous additional property values. The advantage — 
of the set-back line is that it can be so slowly and gradually — worked out — 
fala the street as to remove most of the injustice. — It might even be pro- 
vided i in such a law that if there must be a taking within five years of the 
establishment of the set-back line, that thers will be compensation; but that 
: ‘lites ‘should be no compensation after a five- -year notice of the establishment 
ea of the line. On some streets where we are looking far enough in the future 
owe might even make the notice ten 


In conclusion, Mr. Ww Villiams “declared belief ‘that American Courts 


oom will some day declare that private ‘rights must make way for the solution 
of the traffic problem as they now make way for the publi control of fire, 


nuis erime, floods, an er forms of s 


In opening the discussion on this subject, Mr Albers declared that: 


= “Streets, adequate as to location, width, point of origin, ‘and destination — 
are of tremendous importance to proper civic development. Public safety and — 
welfare are perhaps, to-day, more dependent upon the proper provision | “a 

_ streets than upon any other single function of government. — The rapid growt 

urban communities is continually demai nding wider streets than “were 

% originally laid out. The larger the community the more difficult it a ‘to 
secure the wider rights of way. The cost of condemnation is in many cases q 
a greater burden than the community is able to bear and these highly neces- 7 
‘sary improvements are, therefore, delayed and sometimes: abandoned to the 
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One of its decided advantages | ‘is that requires the prepara- 
plan of future ements. According + 


CONSTRUCTION DIVISION... 
U. Court said* that ‘It is hard to see any 
difference between regulations which require the lot owner to leave open 
‘spaces at the sides and rear of his house and a regulation which requires him i 
o set his building back a reasonable distance from the street.’ 


‘The Courts of Wisconsin, California, Ohio, and other have custained 
set- back regulations. n a case tried in Akron, Ohio, the Court decided that 


- tthe burden is upon the plaintiff to show that set- back lines bear no cube. 


stantial | relation to public health, convenience, and welfare before they can , 
As regards present t trends, Mr. ‘Albers’ stated that: 

= “An of the anthosities ‘to date indicates that set-back laws 
‘4 are rapidly being sustained by the high Courts of the land as a proper exercise 
of the police power and that resort does not have to be made to the power of 

eminent domain with its attendant prohibitive expense. If such legislation 
ae worked out by the governing body on the basis of a -well- defined policy, 
after a careful study of the whole area affected and after due notice and 
9 hearing ~ so as to avoid all charges of discrimination, arbitrariness, and 


= 


- 

“ae 


-umreasonableness, Courts will not interfere with such _ legislation. 
enactments will speedily justify their existence and there is a growing senti-— 
- ment in favor of them in both the Courts and public opinion. When such 


a legislation i is predicated upon public health, safety, convenience, a 
it is brought within the scope of a proper exercise of police power. 

ae the Chicago Region many communities are now protecting future street — 
oe by the present establishment of set-back lines for this purpose. — 
- Some have passed ordinances creating such lines on specific streets, a 
are obtaining | widening through agreement between the property owners and > 
the city and village government. Still: others have included the major street 


we believe to be the hest pana in that the city then has the “oppor as 
tunity to use the machinery set up in the Board of Zoning Appeals, and this ia a 
body i s in a position to adjust those difficulties which are bound to arise ade " 


cited Mr. ‘Williams, city was given the 


but the guise “of zoning? by F. W. 
Assoc. Am. Soc. C. E. Mr. Williams could, since ‘it was” 


cK ‘only a short step from zoning set-back to set-back for street- widening. een 


> discussing this paper, Mr. O’Brien stated that the buildings in Kenosh e. 
5 that must be cut off to supply added width in conformity with the plan, are i 


valued at: shout $100 000 000. A close account of costs has been kept of the 


buildings constructed according to the new set-back laws. ee ee see's 
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N DIVISIO 


A. 5:35 P. M. 


as given entirely to the reading and 
é discussing : of five Division Committee reports. Iti is hoped that, at some future 


» 

date, the salient features of these ‘progress reports be i 


meeting of the Division w 


final: reports to be published either in in Proceedings or in separate | manu als. 


After a few preliminary announcements, Chairman Perry intro- 3 


duced the ‘subject of the first report on the program. 


ny 


STRU CTION PLANT AN METHODS OR 


alt ABSTRACT. OF COMMITTEE REPORT dant 


By ‘way of introduttion; "ALT. 


called attention to the preliminary report: wabunitted? at 


| 


of the Society on January 17, 1929.* This second report supplements: the 
other, presenting data on- pin- -connected t1 trusses, , the erection of steel in ‘sub- | 
oa Oe seri that are not excavated, and pla nt layouts for two large steel tame 
buildings which were built i in record 1 oi) off 


Erection of Pin-Connected Trusses —The Committee states that: 


ge 


| connected trusses: used for spanning large rooms of hotels and tier 
7 | public buildings must be figured for deflection and usually have co 


initial camber which must be be considered when designing the falsew ork. chao iy 


ad With proper care, timber bents built advance can be handled with the 
regular: steel-erecting derricks. Otherwise, special derricks may be necessary. 


ih place, the falsework ‘must be prepared to receive the total weight of the 


truss so t that pins can be. driven readily. 


3 
cp 
* necessary or advisable, “all ‘columns and connections should be designed 


Brevity with that in view, according to ‘the: Committee, and the designer 
and constructor can often work together to the advantage of both. ret swt 


process is to construct caissons and pour column footings, leaving the 


lagging in place t to the surface of the e ground While the side party 
are being built, the bed-plates and columns can be set. The 
girders can also be set by digging the necessary trenches in ‘edvanee of ‘tle 


“This is a very slow and somewhat tedious process, when deep 


girders are used. It will of necessity raise 
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The Committee gives the following as. 


operated for a 1 steel frame building with a ‘35. ft. tower: 


i One 50-h. p. skip. 
One 125-h.p. concrete bucket. _ 


Four 35-h.p. stone setting. 


Six 2-h.p. winches. 


bars guibasi sili Fifteen 2-h.p. caisson winches. ivial slr wut aidT 
500 ft. of 4-in. plow steel wire rope.” to veil 


Lay jouts and —The success | of a a contractor on 


= steel building work will depend largely on the efficiency of his concrete and : 
Se mortar plants. Removing rubbish and non- -interference between various build- 


a operations are also important considerations. Building» 
Bs at should make a thorough study of all possible otagne : of the work before pany of 


A “Story Steel Frame Building —The Committe ee submitted layout 
oF “sketches of the construction plant for a 38- story office building i in Chicago, Ii, 


q which was completed about five weeks after the wrecking of the old building 
began. While the site was on a corner, with a -ft. alley along the third 


ay side, ‘materials could be received only from: one street. Ot 
concrete plant under these conditions i is explained . as follows: baligs 


orl) were built from this. street into the building | 
in order to provide ample receiving wpnne, for all materials. Truck loads of | 
ne sand and stone for concrete were backed into the building on _ Drive 1 No. 1 
7 and dumped through a grating on the floor built of 3 by 12-in. planking ‘set 
Se on edge at the rear of the drive. Below the grating in the basement a large ; 

hopper, divided into two compartments, one for sand and one for stone, was 

- constructed. A 1-cu. yd. concrete mixer was placed on a firm foundation | 
eet - slightly | lower than the bottom of the hopper while the conerete hoisting bucket 
ae rested — in the shaft at a point lower than the discharge of the mixer. — ‘This 
arrangement proved ideal, for by means of drum batchers at the asia of the 
sand and stone hopper and a system of chutes, the sand and stone could be 
ioe quickly transmitted from the hopper to the mixer and then to the bucket. 

Cement in bags was dropped through a chute from the drive above and stored 

a close to the mixer where one man could add the correct quantity to each “eal 


An Serres, output of 40 cu. . yd. per hour was made with this plant.” 


intervals the noon thus the greatest possible use of 


- at The Committee 1 urges the need of keeping a construction job free from rub-— 
- bish during the entire progress of construction, because it (1) reduces the fire 
“hazard, to a minimum; (2) eliminates obstructions to other operations; a 


(8) results i in beneficial psy chological effect on the workmen. 


40- -Story Steel Frame Building. —The other example of good plant layout 


cited by the ‘Committee was in Chicago, building ‘that to 


ete., is shown j in the diagram. 
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S Code 1, Part A, Formulated by Committee on Building Codes, American Welding tas, 


lly in From the examples cited, the Committee lists four salient’ features con- . 
= 7 ucive to efficiency in erecting steel frame buildings in congested areas: ated ia ae 
(b) Materials storage facilities accessible to streets; gam 
» ' Hoisting facilities intelligently located; 
nd 
he Basement to 24th | 
f | — 
| 
be ENT OF Drives, Towers, MIXING 
» Buildings—The report included a short 
discussion of of welding joints. The Committee recom- 
“_ a mended two papers for supplementary reference: “A Code for Fusion Welding a . 
Cutting in Building Construction”,* and “Major Provisions of 
Are Welded Specification”,t by Frank P. McKibben, M. Am. Soc. 0.E. The 
‘report. describes. briefly the difference between electric arc welding and 
acetylene welding ar 
nd . i oe “One of the essential considerations is the preparation of the steel frame _ me 
~ a for welding by providing enough bolts to establish a rigid frame which after — 
rs, 


th CONSTRUCTION DIVISION 


welds which have 


ee 
von steel 
electric welding ‘the electr shou eld 
welding electrode have the same composition as the 
“Steel to be welded in the field héabd not be painted in the shop, but air 
be covered with linseed oil following completion of the shop welds. 
to be welded shall be free from loose scale, rust, or paint. 
a _ “Welds after completion shall be brushed with a wire brush and shall show 
uniform sections, smoothness of weld metal, feather edges without overlaps, 
freedom from porosity and clinkers. “Visual inspection at edges : and ends of 
fillets and butt welds shall indicate good fusion with base metals, 
“The parts of the structure: to be welded should be held w vith sufficient 
‘clamps or other means to keep the parts straight in full close’ 


J personnel of a welding crew will consist only of f the welder an and ‘the 


: 
‘superintendent in in charge who marks the we welds. 


The members of ‘this. Committee a are “Messrs. A. Hammond, 

urging discussion from | the floor, Chairman ‘Perry explained that the 
“ho rope of the Division was to secure data that could be given to young assistant 
superinten mts or engineers that ‘they could go out and plan 
Camber i in Connected Trusses.—Albert F. ‘M. Am. Soe. ©. E., q 
ealled attention to the statement of the Committee that “pin-connected trusses 
usually have considerable initial camber ‘which must be considered 
falsework”. This camber, said Mr. Reichmann, \ would be the 
e for pin connections as for other forms. _ “tix. the: buckey, 


elding Practice. —With respect to welding, Mr. ‘Reichmann stated that he 
believed welding would be resorted to as a ki nd 


aa 2 


of reinforcement. To quote 


2 tak think it is going to be the practice that the carrying proportions of the . SS 

"structure will be riveted, in the hope that the welding will be primarily for — ay 

taking care of wind stresses and things of that 

“Th defense of welding, he referred to the Chicago Great 

Bridge at Fort ‘Leavenworth, Kans. Some of the spans, ft. long, were 7 

reinforced by weldixg about 1927 and the result has been perfectly satisfactory. 

a necessary precaution in any case is for careful work in the field. mt g | 

: Field Tests—In reply to a question by FL: Fyfe, M. Am. Soe 


: Mr. “Hammond stated that shop tests of welded joints had been piney but 
that in the field it: was largely a matter of visual examination. ty 


explanation was fur ther by ‘Clyde Morris, M. 


4 


— have a service record of satisfactor tency of the man 
“Welders shou d and of sufficient number to regist 
__been properly tested and 
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reliability. In n other the welder submits samples of his work 


are tested in the shop. The purpose of the test is to “qualify: the welder and not 


According to Edward Haupt, Am. ‘Soe. K., ‘the art ¢ of welding has not 
progress ed far enough to permit final judgment : as to. just w we should | 
employ welds 2 and just when we should not”. He expressed h belief. that 


welds could be used to good advantage at pd subjected only to static loads. 


ai 


ed Al method « of testing a joint in the field will have to be dev eloped i in ithe, future. 


CONSTRUCTION PLANT AND ) METHODS FOR 


on 


ABSTRAOT OF COMMITTEE REPORT 


ommittee consisted of two chapters intended t 


J 17, 1929. * Ap published article entitled “Analysis ofa Build 
ing -Concreting ‘Plant”,t by J. Ahlers, M. An. Soc. CO. E., was submitted 


as one of the chapters. The other, given herewith i in abstract form, is entitled , 
‘Afechanical Equipment for Handling Raw Materials and Prepared Concrete”, 


Conveying Equipment. —Mr. J oseph s stressed the ‘fact that central mixing =, 
- plants: are made possible principally by means of efficient c conveying - equipment. 7 a 


F ‘or raw materials, the conveyors | are essentially the same Aysrnert the want 
is -@ permanent industrial organization supplying a trade, or a central con-- 


str ne job. Aggregate is generally received 
drop- bottom: gondola ‘ears: which! empty directly into hoppers. Belt 


veyors then. carry it to storage e piles from which it is taken’ as needed. Cog f ey) 


Concerning cement delivery, Mr. J oseph 
ie “Bulk cement received in box cars is unloaded by a scraper device usually | 
operated by one man. The cement, as it is discharged from the car, enters an 


“aie enclosed elevator which raises it to an enclosed storage bin over the plant.” — 


Mr. a joseph recommends the installation of dry pre- mixers to secure 


we 


concrete. He also ‘commends the use of belt conveyors for ‘transporting 


mixed concrete ‘from the plant to the forms, they consume less ] power 
than _a skip hoist; they have a high continuous | ; they are easily port- 
ty In conclusion, Mr. Joseph stated: ‘Belt. conveyors are justified only when 
at are compared with other forms of conveying « equipment t on tl the vast ined 
of first cost and cost per cubic yard handled”, are’ 
‘This Committee is made up of the following: Messrs, A. PL 
Chairman; J. Ahlers, L. N. Beals, W. C. EL Becker, G. G. Black, H. 
Oryder, M. Emanuel, H. E. Frech, A. Joseph, ‘R. Rinehart, E. oO. 
Sweetser, Harry F. Thomson, L. R. Viterbo, and F.C. Woermann. 
; ae Proceedings, Am. Soc. C. E., March, 1929, Papers and Discussions, p. 649. Ka 
: t Engineering News- Record, May 
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_ Mr. Joseph amplified the report orally in discussion. In particular, he 


“The use of belt conveyors for distributing is a new idea 
in the contracting business. * * * Of course, belt conveyors cannot be 
applied everywhere. The job must be analyzed to see what type of 
_ installation i is best and various types of belt conveyors are found adaptable | to 


axe Chairman Perry ¥ quoted some data relating to the company } with which he 


. dee connected. . Labor on concrete work for that company produced 1 149 units of 
construction (say, cubic feet) in 1921 and 179 units 1928, or on ‘the basis of 


“Another of emphasizing the importance of considering plant an d 


he . methods in construction is the fact that in 1913 on our company’s work, labor j 
38% of the cost of the job. Last year (1928) it was 


 Thei increase in “output per man- -hour of carpenter work, he stated, had ‘fi 


‘ ‘nly 10%, w hereas concrete | labor showed the greatest unit improvement, 


de 


boll Efficiency of Dry Pre-Mixers——“How much increase can you gain by dry 
ss iptes mixing and what is the cost of installing a dry ; pre- mixer as compared | with | 

a installing ‘an increased « capacity of wet mixer?” This question was asked by 
R. J ohnson, Assoc. Am. Soe. ac E., and, in reply, was that 


t mixer r to take ¢ some eof the work, it T he result, should 
om- 


ISTRUCTION PLANT AND METHODS F 


“This report was read by E. -K. Abberley, Am. Soc. As in the 


of other reports read at this meeting, it was ‘supplementary to the: correspond: 


5 wnt N ‘umber of “Set- U ps”.—The relict between the location of the job and the 
aa eon will do much to determine the location of the contractor’s 


“Most ‘contractors do not care to figure over a a Than 1 


es either direction from their plant site, and where another set-up at reason-— 
eiae able cost can be obtained, two set-ups are generally cheaper than one when 


there is a longer haul. “Under such conditions the economic number of set-ups — 
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ds; 
there i is one but where there are two or more, care 
taken in considering all the governing points and 1 advantages each line may 


A number of considerations that would influence a choice of railroads were 
given, Among them were : The s source of materials; their cost, f. o. b., at the 
. plant site; reliability of service; relative location « of ‘railroad and plant; con- ae e 
struction track crossing railroad track at grade; length and cost of track | : 
_ installation; interference with industrial tracks ; interference with other con-— 
General Considerations. —For simplicity it was ‘assumed that. the job cod 


= water supp y> proximity to. camp site or to town, electric power 


+= Plant Layout. —According to the Committee, the space available will often 
limit the plant layout, but: if dotmeb yol-tite 
Aft all events the plant site must be so arranged that there will be no diffi- 


“culty in keeping the paving ‘ outfit running. Experience has proved that the. fe 
average mixer can lay a capacity yardage of pavement daily if means are pro- = 

4 ided to get the materials to it; therefore, it all hinges around the ability of ee 4 f ; 

x the contractor to unload, store, and haul his aggregates, a and the plant must si’ 


— 


Switch Tracks Switching —On this subject, the Committee states: 


he railroad switch tracks must be long enough to ha ndle at least a full 

He day’s supply of coarse and fine aggregates with room for the empties, and 

_ preferably, the siding should be cut into the main line at both ends (this is eo Ey 
ae often difficult on account of grade). The matter of switching facilities will 

bi influence the length of track. gorse it is poor practice to a any switch- 


ha corp 


The average job can get one, 
two ‘a day; therefore, it seems hardly practical to specify 
storage track greater than the capacity for a single day’s run plus a normal © nah 
increased length for emergencies. © AC 
_- “Tf possible, there should be such a grade that the loaded cars can be moved 5am 
i to the crane or past the storage bins by gravity. If a locomotive crane is used, 
it will of course be necessary to have a second track for it, and this track should — 
be long enough to handle the storage piles and the unloading bins. 2 the ae ma 
space is available, it is best to have a separate track leading to the cement as a 
house. This will overcome the danger and necessity of continual moving of ne 
the cement cars due to other switching operations. If there is not a separate Sy 
track to the cement shed, the latter should be located at such a distance from 
_ the loaded aggregate cars that there is room enough between them for a day’s 


4 run 1 of empties. . Probably the most logical method of handling cement from the a 


Railroad Facilities—The possible choice of railroads for yard facilities 
was next considered, as follows: 
and 
ea — 
be 
he 
or q _ have no choice. When he can choose between available sites, some of the factors og a 
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_  —{ main switch 1s to put the cement house on the far end of the track, then the Bae oe 
switching of aggregate cars will not disturb the cement cars. Of course, if the 
a track is cut in at both ends, this difficulty is avoided. 


are not The crane is, of course, the most 
tageous switch engine that one can secure. The caterpillar crane or tractor — 
placing material cars on the one of the most important points is 
_ to see that they are ‘spotted i in n proper order with relation to cement, stone, and — 
sand. - That is, in a day’s run the. proper number of cars of each ‘commodity _ 
should be placed i in line to avoid cutting out empties.” 


and Bina. —Steel bins are now commonly used for storage 


plant re running g for ot one hour, according to the estimate of « one contractor. ‘They 
~ ‘must be located so that the ‘unloading crane can work direct from car to bin. — : 
Cranes ar and U Inloading Practice. —For the average country road job, ‘the 

“a crawler type of crane is recommended instead of the heavier locomotive type. 


suggested arrange ement for unloading p purposes: is described as follows: 


“A crane will swing 180° in about the same time as it will hoist a bucket 
to the height of the bins. The crane moves parallel to the track and a stock- 
pile in the form of windrows can be made on one side of the bins for the coarse 

® th aggregate and on the other side for the sand. The height of the stock- piles 

ae will be only about the height of the bins, and, of course, the capacity can be — 
me gained by elongating the pile. _ The crane should be placed so that it swings to 
about a 2-ft. clearance of the cars. 
“A stiff-leg derrick hoists faster than it swings, so it is desirable to place 
the bins adjacent to the track. As a general rule they should be placed adjacent 
to the track in the same segment of the swing as the sand stock- -piles and the 
ae aggregate piled in the other segment. Such an arrangement allows a 
large toe 4 pile of coarse aggregate which is, of course, desirable since only 
half as much sand is used as coarse aggregate. Filling the bins with any 
oe method, the bucket should be dumped in one corner for the coarse aggregate 
aa the diagonal corner for the sand. This will allow the boom to be raised — 


enough to clear the cars a1 and still ‘material into the bins.” 


ai The report also describes. present pe; ‘practice in regard to location and 
equipment « of cement houses, ‘shops, offices, « commissaries, camps and central 


oo 


mixing plants. It also discusses hauling equipment, industrial haul, truck 


hauling, and the transportation of cement. labarg to 


ee In line with the avowed purpose of these reports, ‘iti is expected that most 


ox of this material will appear as a final report ¢ at some future tim hag whe signed 7. 


This ‘Committee is follows: Messrs. Ralph R. Benedict, Chairman, 
a” R. Ames, C. W. Brown, ‘H. B. Bushnell, H. A. Camlin, G. E. Hamlin, ©. M. 
‘Hathaway, A Hunter, A. A. ‘McCree, FP. Hi: . Mann, F. Oren, P. 


ait thd oft SSIO ait) of baad Of ad 

ae far is it safe to haul concrete from a commercial mixing plant for 
concrete pavement? ‘This question by N. T. Veatch, Jr., M. Am. Soe. C. 

as discussed at some length by W. C. Hammatt, M. Am. Soe. C. who 


called attention especially to observations on n a central m mixing plant at 
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mow the extent of segregation, 


Me After carrying it for about 45 min., one batch was returned to the plant a “tC 
examined. There was very little segregation in dry batches, according to 
a Hammatt. ‘He fel felt that the segregation | of aggregate that he had observed, — 


of at the batching plant. The latter method is gaining favor, he stated 

because it can be done more ‘properly. ‘Furthermore, to 


oy _ “Sacks, when they are re dumped by hand, are never ‘completely dumped, and Ps 

f the amount remaining will vary considerably. . In fact, I have recently seen a 
_ cement cleaning machine used, in which the contractor salvaging the paherien 5 
~ remaining in sacks, saved very materially on the cost of his cement. It see 


eem 


| ’ to me, if the wet aggregate is not so wet as to make the addition of the cement . 
at ‘the batching plant subject to a preliminary set on the way out, that the ~ 


addition: of the cement at the plant ill be much preferable.” 


conse RUCTION “PLANT “AND D METHODS “FOR 


eg ABSTRACT OF COMMITTEE REPORT 


an ‘elaboration of the last paragraph of the report read at the nae Meeting, — 


Je anuary 17, 1929,* dealing with machinery installation. 


a 


Fe The Committee calls attention to the importance o carefully enipabed 


a: shipping schedule to control the arrival of different t parts ‘of the . machinery as 


, needed. Temporary storage : space will have to be provided for some of the | 
smaller pieces until ‘they are needed, but often the larger pieces may be | 
unloaded directly and placed in their permanent For this reason, 
cranes should be supplied that will handle such machines. bee 

The report contains erection schedules water- heels, -generato 


report was by A. J. Hammond, M. Am. Soc.. C. It constituted 


The members of this Committee are: : Messrs. w.L. Chairman, v. 


e 


ad STRUCTION PLANT AND METHODS F OR 

ABSTRACT | OF COMMITT TEE REPOR' . 

This pele was in two distinct parts: The first a discussion of the factors" 

- that affect a bridge contractor’s bid ; and the second, a ‘discussion of pumping 


In a large percentage of cases, work is awarded to ‘the “low 


ic bidder” faci questioning his ability to insure satisfactory performance, a In 
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the opinion of the Committee, no contractor in. submitting a bid 


Stream Studies. a bridge is to cross a stream that i is 


ee this fact will be one of the first considerations. Information concerning) 
past performance v will be furnished by the U. S. Geological Survey, by near-by 7 
power companies, , or by old settlers in the vicinity tram: 
.. The bridge builder will have to estimate the length of time. available for r 
_———. coffer-dams » falsework, etc., in low water, and his estimate should — 


e conservative, according | to the Committee, s SO as to allow’ a a margin of safety 


~ Progress. Schedule. —Examples. of diagrammatic progress” schedules were 


submitted, one > of which is included herewith. The order of, the work 


as to make the best possible use of the equipment’ at and construc- ¥ 


later by solid lines. Such a graph ‘makes: it possible to’ arrange 


Wears Plas, 


3 


SCHEDULE, BRIDGE BUILDIN 
After” the general requirements for the entire are thus developed the 
 * Committee recommends planning work in greater detail in advance for three- 


Staff —The selection ‘of men for the Construction Staff receives ‘emphasis. 


“Not ‘many organizations | are to handle * 


a bridge building. . No qualifications are too high for the ideal ‘personnel. our- 


a 


In other words, “method of procedure influences the cost of the p = de 
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project, without men available supervision, who 
) have had previous experience with such work and with the Company organiza- 
} 


tion, would certainly jeopardize the progress and profit of the job.” = 


“Bridge building, after | all iss a business, and without iknbwledze of the 
fundamentals of good business, performance ‘soon remove the 
builder from that Bald of endeavor, 


furthermore, decidedly profitable to see that such condition exists. job 


_ travel hundreds of man-miles in the prosecution of their ‘duties, ‘and pion 
_ many tons of materials from place to place. Well- established routes, safely 
constructed and well maintained, will pay good dividends. No man will deliver 


: maximum output if part of his attention and energy is needed for self- hyteg Nae 


causes many circuitous routes, and menace thin- soled with 


pumps is essential. The opinion of the is summed in the 


any her item. Time i is the ‘essence of a contractor’ s life.” 
F or heads of 150 ft., a ‘cantelfugal pump is recommended ; and | especially pit | 


if the water is somewhat “gritty”, it was said to outlast the power pump. ie a 
a ‘coffer-dams under heads from 5 to 50 ft. » centrifugal pumps were given prefer- eee: 
8 ‘ence over pow er pumps ¢ or r gasoline- driven | diaphragm pumps because ‘ ‘the firs 


cost.” 


ing to the Committee, will be such that its head- curve is the 

z red The remainder of the report was a discussion of the siz 0 units ‘required 


and descriptions, with ‘illustrations, of various” types o of pumps. The relative 
advantage of open and enclosed ‘impellers was" treated as well as the advan- 


ages of steam as compared. to gasoline. | It was stated that steam power “has _ 


practically been eliminated from construction work, due to the 


handling ‘coal for boilers. * Electric motors have been used 


nsively, but they present disadvantages i in comparatively remote 


ty 
The. ‘Committee also described the advantages and disadvantages of Diese 


die engines and of belted vs. chain drives. A description of | the uses es and the a acces- % 
 sories of the jetting pump closed the report. This Committee i is s composed « 


two members: Messrs. and E. . Connor. 
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that illustrated the importance of 


Si. 


investigating the question of borings before beginning to lay out the construc: 


plant. These were teinforced by incidents in the experience of Mr 


given in n plans ‘and specifications. Haupt’s opinion was that ¢ “information 
- should be given to the contractors that is the best obtainable. Then, if it is 


that conditions: are not. as. shown or the plans and specifi- 
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HIGHWAY DIVISION de 


1929-2: 45 P.M. .TO 4:50 P.M, 


One subject. opened. for discussion | at this meeting wa was. ‘the equitable distri- 
bution of license fees and ‘gasoline taxes. This subject i is being discussed , 
objectively at four meetings during the current year; namely, Dallas, Tex., om 
Milwaukee, ‘Wis., in July; Boston, Mass., i in October; and N ew ‘York, 

at the next Annual Meeting in January, 1980. The purpose in con- 


ry this discussion, as explained by Chairman J. Hi. Ames, is to obtain an 


expression of. opinion on. this “subject from widely Separatec d parts” of the 


country. our orfdug oT oda do. goal adi 


QUIT: ABLE DISTRIBUTION FOR HIGHWAY PURPOSES 


OF MOTOR VEHICLE LICENSE FEES AND 


2 In addition to preparing and. reading this p paper ‘at the meeting, ‘Mr. Sowers — 


“very kindly submitted his own abstract, whieh i is presented herewith: 
Scientific Study Needed. —In the upward swing of |the 4 
_ gasoline taxation, several problems are being accentuated that are of direct — oe 
interest to engineers and city officials in. charge of. construction and mainte- 
‘nance of roads, to every voter in the cities, and in another way toe every motor ist ae 
on the highways. _ It is not so much that there is a protest against The frequent — 7a 
increases in the gasoline tax, as a dissatisfaction with the distribution of the — 
: ¢ tax money. Many of us feel that those who pay the tax are not deriving bene- | 
fits in proportion to the advancing payments. The time has come to make a 
 seientifie study of the factors involved and to devise a new basis of distribution 
Ve that will be both equitable and practicable i in the service of all groups of people. 
4 “Recent Development.—Seven States have increased their tax on gasoline _ 
during the past year and one-half. Three States have adopted their first gaso- _ 
line tax. In Louisiana, the tax was increased from 2 cents per gal. to 4 cents 
per gal. In Virginia, the tax is now . 5 cents per gal. South Carolina. hes the 
_“Hrastory of the | nt construe- 
7 tion and maintenance purposes first made its appearance in 1919. This year 
2 a marks the collection of a gasoline tax in every State of the Union and the — 
District of Columbia. No State will collect less than 2 cents per gal.; one | 


a State is. collecting 6 cents ; nine are collecting 5 cents; nineteen ‘States are 
= collecting 4 cents. The average rate has increased to 33 cents per gal. hat 
oe “The demand for more and better pavements continues. The motorists 
are willing to pay. for their roads i in proportion to the use which they make 
of them. The chief reaction is against the inequitable distribution of the 
: "proceeds « f the tax. The urban motorists are protesting against the unfairness 
of using substantially all the money on State roads outside of municipalities 
fe and not providing funds for the construction and maintenance of the pave-— 
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the of to pay the cost of in munici-_ 


—The real property ry especially benefited may be ascessed at some part 3 


te 


& A general tax may be levied on all the property i in ‘the e municipali- j 
to pay for pavements. “foe exper 
“3,—A gasoline or wheel tax may be collected, few cities have 
Se resorted to a local gasoline tax. = has | been found that such | a 
iby local tax forces the motorist: to pure ase his gasoline at the city 
“Division of Pavement Cost.—The strength: and width of the pavement 
tee required in any thoroughfare depend fundamentally upon the number of gal- 
~ lons of gasoline consumed, in a unit of time over a unit yaa of the pavement. © 
_ “The property owners along a highway or a city street should only be asked | 
to pay for the cost of a pavement which is of sufficient width and strength to 
Ee provide for the local uses of the property owners. The public must assume a> 
a Bs part of the cost of building the pavements in the municipalities. Seta 
“Gasoline Tax.—The gasoline or fuel consumed per mile of roadway prob-— 
=i erly is the most exact measure which we have of the service which a pavement 
a _ renders to a motor vehicle owner, whether he is vie a passenger car, a bus, 
ora motor freight train, 
oak tax of a few cents on each gallon of gasoline Ire on the roads and 7 
city streets of any State is unquestionably the most equitable and just form — 
a" assessment or tax for the construction and maintenance of pavements other 
amount of any gasoline tax is governed by what t e traffic” 
will bear. If the proceeds of such a gasoline tax were scientifically and equi-— 
, apportioned to the building and maintaining of pavements the motorist — 
should justly consider it a part of the cost of using the motor vehicle and as 
 ~ he should be willing to pay whatever fee is needed to provide and maintain 
“Distribution of Gasoline Tax Money—The distribution of money for 
pavement construction and maintenance derived from a tax on gasoline on the 
basis of the number of gallons of gasoline consumed on the pavement is the 
ideal method of distributing such afund. = 
_ “Kither a portion of the gasoline tax fund should be turned over to the 
is municipalities for the maintenance of the pavements within the municipality — 
iA + or the State Highway Department should include a large part of the munici- — 
_ palities’ pavements in the State system of highways for the purpose of _recon-— 7 
“The highway engineers in the country should work together in the develop- 
- ment of an equitable and scientific method for the distribution of the funds - 
derived from the tax on gasoline” wrote” 


— 


8 aglinoiins al 


[ AN ECONOMICAL 


ile “irk ‘edt at corer at phagy ot yailliw 9 


--- Development of License Fees and Gasoline Tac. —Quoting data from eo - 
4 oe files and publications of the U.S. Bureau of Public Roads, Professor Trum- 
Re howe sashyaed the method in which funds are at present distribated.” In 1901, 
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New York State collected 8064, licensing automobiles. In 1028, the total col- 


hand, the first gasoline tax law was passed by en State of Origin in 1919. 

‘In 1928, the total revenue from this source among all | States was $304 872 000. 

The general 1 theory that underlies | the gasoline tax principle, according to Pro- 
% "fessor Trumbower is “that the people who use the roads should pay for them 


4 and that a tax on gasoline measures, toa certain extent , the we wear and tear on 


a highway from an | automobile. passing over it.” 


Expenditures for Highway Purposes and Motor Vehicle Revenues.—What 


ite to the $627 500 000 collected from license fees and ois te 


the United States during 1928% This was a question of especial interest to 
| Professor Trumbower, ai To dispel the idea, held by many people, that i income — 
from license fees and. gasoline taxes ‘pays for all highway improvements, 
the following tabulation was submitted, which shows that less than one-half the 


‘money spent, is s collected from these sources. 
OF License Fres AND Gas Taxes: to Toran bate 


wt 


AND GASOLINE TAXES. 


Ratio to total * 


1928 996 781 088 225 784 981 
r 1926 300 545 632. 905 888 oft 0-88 ‘ 


The total not money spent for construction, main- 


ty 


“tenance, and repair of city streets. “4 tut ado As 


Gasoline Tax Revenues.—In 1921 the average cost for license fees and gaso- i 
Tine taxes was $12.20 per vehicle. Only thirteen States imposed gasoline taxes 


a | the Suc wiles 


4 and he average rate was 1 cent per gal. , In 1928, all but two ‘States imposed — 


‘is such a tax, and the average, as compared with $12. 20, was s $25.60 ) per vehicle, Ay 
nF Distribution of Motor Vehicle Revenues.— —The actual distribution of rev- 


enues, received in 1928 is listed in tabulation included herewith. The 


‘remainder of the discussion was reserved for detailed comment on the data in 4 

Professor Trumbower called especial attention to the fact that 

5.5% of the motor vehicle Tevenues were used for the on con- 
res struction of rural highways. He declared, furthermore, that: Fe; 


‘4 a Tn recent years there is noted this tendency for certain of the States to 


-igsue bonds for highway construction ‘Purposes and provide at the same time 
retirement payments. * This policy has been, to a certain extent, 


Seo ‘ a 
-Tesponsible for increases i in ‘gasoline tax rates. 
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OF 1928 ‘Moron Vem HICLE 


Distriputio 


4 


Collection and administration. -|$ 15 138 999 $ 694 601| 0.2 | $ 15 828 600 

State highways 211 046 591 | 69-3 | 419 926 868 
Local roads 18. 57 380 901 -7 | 117 780 010 


State bonds 9.3 269124} 4.7 126 313 


oF 


Miscellaneous purposes........ 


'$822 680 025] 100. 


Referring to funds for city street and city uses, Professor ‘Trumbower 

“There seems to be a growing feeling on the part of cities and municipali-_ 
a that they should share in the annual motor vehicle revenues, especially the 

ae gasoline taxes. The argument usually advanced in favor of such a policy by 
city representatives is based on the fact that municipal expenses have been 
fe greatly increased on account of the motor vehicle; that the maintenance of 
ity streets has greatly increased; and that the costs of traffic control by the 
police department have advanced very much because of the increasing amount 
4 of motor vehicle traffic. There i is no doubt that every city ¢ could render a very 

_ substantial bill involving city expenditures caused directly or indirectly by the 
use of the motor vehicle. Another argument is to the effect that many motor 

ae vehicles are burdened with the gasoline tax which hardly ever are operated 
over rural highways, and that revenues derived from them should in large on 
ne, be credited to city governments. And there is a good deal of merit to their 
‘argument. _ On the other hand, traffic counts and surveys have shown* that the 
aa highway pane are used to : a much greater extent by motor vehicles 


“Tt is peat obvious that to the extent that cities are ‘successful in 
taking away funds which would spent on rural 


the that rural real and personal, is taxed about as much in > 
that case as that kind of property can reasonably bear. In certain States 
cities attempt to get additional revenues from motor vehicles by charging an 


"3 annual wheelage tax or a license fee in addition to the State license fee.” __ 


Items which, it was pointed out, should logically be paid for by ‘the oper-_ 


ators of motor. vehicles are: Supervision, ‘control, and regulation of traffic as 


Otay aver olotday ot To 396.48 


re varies in certain States as to the disposition of funds outside the 
"pure dominion of highway construction and maintenance. Some States have © 
a used part of motor vehicle taxes for school purposes; one State built a sea van 


U. S. Bureau of Public Roads and New Hampshire State Highway Department, (1927, DP. 1, a 
and Public Roads, Jone, 


aay Report of a Survey of Transportation on the State Highways of New Hampshire by 


Percent- 
— de 
— 
™ 
526 477, 0.2 | 10298959] 8.4 | 10825436] 1.8 
Total... | $804 871 766 | 100 $627 501 791 100 
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for highway. protection 3 ‘another paid flood and still 


built an office building for its State Highway ‘Commission. 
Conclusion. —In closing, Professor Trumbower declared : 


&No one has able. to lay for ‘the distribution of 
ae revenues or of raising funds for rural highway purposes which has | 
received | country- -wide approbation. No such formula, in my opinion, can be a 
io Each State is faced with a different set of conditions. It is a gen- 
eral axiom that the motor vehicle revenues, after collection and administration © 
& expenses are met, should be applied to highway purposes. No definite rule can : oe 
be laid down as to how the distribution between State highway systems and 
ocal road systems should be made. * * * In the long run motor vehicle | 
_ operators will find that it will be to ‘their economic benefit if extensive high- . 
way improvements are financed through motor vehicle revenues, even though ig 
that may result in an increase of license fees and gasoline taxes, rather than _ 


without such improvements and avoid the increased payments.” 


the open discussion, on Mr. Sowers’ paper, C. R. ‘Thomas, M. 
Soe. , requested further details as to ‘the general method of distributing 


i the tax. Mr. . Sowers explained that it would be necessary to have a traffic be Re 
“survey made. and to divide the roads into Toutes depending on the intensity 


of traffic. ‘The: tax is then applied on ‘the’ basis of gasoline. us sed. per mile of 


A number of years he declared, a study of ‘the situation in Baa 


» p= the average vehicle of the city (taking the probable number of days in 

_ which it was operated), in, traveling through the city by improved streets, paved — 
" streets, and better pavements, could save 10 min. per day, am time, that would 
saving the vehicle owner $7 000 to $8 000 per year.’ 204 


- He stated his belief that, if the average 1 machine operator could be mad By 
4 


ra see this economic advantage of better streets, he would be willing to pay the 


-*Tn a letter to Mr. Sowers, Executive Secretary Alsdorf, of the Ohio Good ~ 
~ Roads F Federation, ‘defended the use of gasoline taxes on State highway work 


 &This orm of a tax as exacted by” ‘the of the various States 
can only be regarded as a State tax for State purposes, and in many St 

the distribution of it to other political | subdivisions would be entirely 1 uncon- 

--Stitutional) The question has never come before the State Supreme Court of i! 

Ohio, so is unanswered i in so far as we are concerned. _ However, there are two if 

cases that have been passed upon by the Supreme Court in which it has been — 

held that a county cannot levy a tax and expend the money for State purposes. 

¥ We, therefore, hold a warning against presenting the other side of the problem. Rs 
It might be found that Ohio would only levy a State tax for State ‘purposes — 
without any d distribution to cities or other political. subdivisions. — At least, it 
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a primarily for State purposes ; hence, neither the gas tax nor the motor vehicle _ 


licenses can be regarded as a ‘pie-cuttin roposition.” _ 


Secretary -Alsdorf emphasized the fact that the license fee and gas 


method is a a substitute for the old- time method of taxing property. To acquire 


fy enough money for road improvements i in Ohio would require. a property tax of 


3 to 4 mills, he declared. Joa iB p ar orate 

“ott The problem is to determine the most equitable distribution of costs’ for — 

“Rural folk are just as fair, or even more so, than those from the cities, in — 


working out the solution of any State question. The State Highway System — 
is, and has been, regarded : as a State 1 utility to | be. developed and cared for by 
et method of State taxation in which the same rate applies to the citizens of. 
city and county. aggregation of citizens living in any one com- 
_ munity does not relieve them from the responsibility of paying the tax; neither 
a it deny to them any of caer privileges coming from the expenditure of 


The most serious bar to handling of highway traffic, according to 


ae" R. Hirst, M. Am. Soe. C. E., occurs in urban communities rather than in 


i rural districts. ‘The property owners have been taxed as much as they can 


stand for highway improvements. Onthe otherhand: ay tes 
= ae “The motor vehicle owner is paying about 1% of his cost of operation for 


the construction and maintenance of. which runs, and it 


by 


ut twenty years 


is wonderfully well but for abo 
done practically nothing to facilitate through | traffic, because it has not eda 


fair to impose the cost on the property owners. 
Lg 


Me Hirst stated his belief that ‘the not be solved 
principle of collecting tolls was re e-established. 3 Tn’ his own 


mek “There is no iihoalt consistency, as I ‘gee it, in 1 building great bridges and 
4 great tunnels (and I think great elevateds are coming in all our major cities) : 
ed and paying for them by general taxation of property, when approaches are 


made possible and for by an entirely different kind of taxation. 


x ‘personally ay they are the sn answer to the problem of the cities in 
- providing means of access and egress from the cities, that will really unleash 
ae the latent power that we have in these 25 000 000 or 30 000 000 motor vehicles.” 


as high as probably 10° 
ve per = . if the ee on are going to start out to pay the whole — 
cost of the improvements which must be made both in the rural districts and 


the urban area, in order to turn loose the motor vehicles which we own.” 


Problems in Legislation. — Need of being prepared to compromise in order 


to to insure the : success of a bill before the Legislature, was stressed by Darwin Ww. 
Townsend, M. Am. S oc. O. E. ~ One objec ction that has been raised, in the Legis: 
a lature, to th the gasoline ‘tax was | that the use of farm tractors was s made to pay 


a for highway improvements. The injustice done i is not great, according to Mr. — 


a 


> 


Townsend. The Gest: gasoline law in | Wisconsin the Governor 


it did “not ] communities 
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at ‘another time the property tax on 

The valuation was assessed on May 1 and collected in J anuary 

following. By that time ‘many of the ‘ears would be discarded, and the tax 

be e difficult to ‘collect. proposed remedy is is to new licenses 
‘until the applicant shows ‘Feceipt ‘for his pertonal property tax. Another ‘Pro- 


tionable because it is | a highway tax, and | it has reasonableness about it.’ 


ind Streets as Parts ofa Co- Ordinated Hidhway System.—This v was 


the ideal presented by 0. 0. Wiley, M. Am. Soc. C. E. The present 


or e American people have been taught to think the street was one thing 


and the rural road something else. “Naturally, the city started improvements 

*. by y first writing up some laws, and so. we started to build our streets by special — 
_ assessment. — Then the motor vehicle came and we wanted to build our country 
roads, so the development of funds swung to the rural road and * * * ‘there 


- is not enough money for the rural roads to keep up with the rural road needs. Ss ne 


boiled down, each unit with any over any public is 
for every cent it can get. ators 


wh, 


of years. lt seemed not fair to the av average passenger car 


us “Fas not the motor bus and the motor freight train development in the past 


4 than the passenger car? That: is, the motor bus is paying a much higher — 


an tax and the passenger car owner has not had the proportionate increase given 


city dw are the principal users of ‘the ‘roads éutside ‘the 
+a palities. That is very ‘true in Ohio, but I do not think it is fair for the city 
owner of real and personal property to have to provide the wide, heavy pave- 
ments in the city for the benefit of the motor buses and the motorists i in 
z general. — The motorists of a city should not only provide the roads outside 
the municipality, but they should provide the pavements inside the city and i 


not charge it up against the taxpayers.’ SUS. 
re Referring to the situation in Ohio, he dai iw 


alt “Tt would be interesting to watch the development of the recent law in ‘Ohio | 


= so much for city streets added each year to the State Te et System. 7 


Attention already been called to: to the wonderful the 
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an © - limitations, so it wants some of the gas tax. The city has not been able to do pia Be 
7 anything, so it 1s trying to g old of some o gas tax. Answer: Try to ae ae 
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>: to the construction and maintenance of the cities, for the construction 
at streets and the e widening of roads. I do not know how far the State Depart- 


SUPER- HIGHWAY DEVELOPMENT IN THE ‘MILWAUKEE 
200 -METROPOLIT AN AREA of ating 


By Josepn A. Srransxy,* Eso. 


This | paper contained an outline of the traffic problem of Milwaukee County 


ba 


‘and a description of steps being taken to solve it. Widths of 1 main highways 


have been. established | by fixing set- back lines to conform with future needs, 
ae planned. _ The divided roadway design of Blue Mound Road, with a right 
— way of 120 ft. was described in detail, and the advantages of this type were 


COMMENTS ON THE GENERAL SITUATION AT MILWAUKEE | 


‘Every public is limited to the amount of money said 
Mr. T forkelson, in in the opening nenrerenue of Mr. Stransky’s 's paper. In his own 


‘should be ‘end difficult to provide 
aad ‘fends to carry out improvements known to be necessary to provide for 
mi traffic and which would immediately be productive of increases in the value of 
"abutting real estate, equal to or greater than the cost of the improvement 4 The 
_joeal taxing bodies cannot be blamed as they have many problems of which 
highway problem is only one. Milwaukee has 


— 


7 


Ke weet ‘4 
ee are about twelve toads that may be called major routes radiating ~ 


out of Milwaukee like the spokes of a wheel. Every one of these has been 
a paved with a two- lane road to the County line and beyond for considerable 
re? distances. _ Early in its program the County Boar Board | laid: out the so- called 


* Div. Engr., Wisconsin State Highway Comm., Milwaukee, Wis. ORS BOR 
| ¢ For the full text of this paper see Roads and Streets, August, 1929, p. 271. shivowy 


_Conso & Quinlin of Chicago, Madison, Wis. 


cities of Ohio, because th 
having to have the permi ins 
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a es _ worked out with absolute definiteness so very far ahead, the county is doing — 
fo Se much as it can to make easy the acquirement of ample width rights of way } 
for the roads which it will ultimately develop” t 
— 
 §. 


DIVISION 
inside the boundary, to afford a connection between these various radial routes. pe 
_ The city is now proposing a similar loop, along the outer city limits, which will — 
afford another cross connection between all these radial routes at a location 
‘ee as far as possible from the most congested part of the city. In addi- 
Bs _ tion to these there are other bonds, most of them being the roads along section -e 
and quarter-section lines which run at 1-mile intervals north and south and 
east and west. The development plan contemplates roads 100 or 120 ft. wide en k 
on all section lines, and roads 90-ft. wide o on all quarter- -section lines. This wik® 


ay 


= 


a "The: route to Chicago, ti, ‘though n numerous cities along the way, has been 


a 
built and | now has almost. ‘the aspects a long continuous city street An 
‘interior route (U. ‘Highway 41), five miles from the Lake e shore has also 
2 been built and is already overloaded. _ When this road has been | developed to 


ee full width of : of 160 ft, there are still other roads that can be developed with ah 


equal facility. hie Me Mepns;-the Nisgaia Peninsale nila 


Commenting on the apparent failure of Arcadian Avenue Road which | 
it was built parallel to Blue Mound Road, 3 - Torkelson ‘stated ‘that, in his 


“This is because of the afforded by the Avenue 
~ Road compared with the Blue Mound Road. The latter route affords a con- 
tinuous line with easy turns and free of street railways all the w ay from a 


down-town district to Waukesha and beyond. The Arcadian Avenue route, — 


= 


on the other hand, has very crooked | entrances with several square turns both €) oe 


_ pe in Milwaukee and Waukesha. One of these is a left-hand turn, at a congested cs 
’ corner on Wisconsin Avemue, i in Milwaukee. _ Unless a driver gets into the — : 
; - Inside lane, he cannot make the turn. Farther on, the road runs for con- 
‘siderable distances on. streets carrying street-car lines, so that traffic is ham- — 
pered by car stops. These hindrances are enough to cause traffic to avoid the 
gf * route where they occur in favor of the route which is free from them. we Ce Ti ON 

cal This experience illustrates the importance of proper entrances, because . 
after” all, traffic will follow ‘lines of least resistance’. Often important high- 
ways enter a city ‘through a maze of narrow crooked streets. No greater | 


improvement can be to widen and straighten these oul 

ae. proposal that has not been widely considered is ‘that of grade | eparation 


two important highways. ‘Granting that t the obstacle is cost, Mr 


Torkelson. argued that they should be planned for the future in the same 


that street widening is now planned by means of set-back lines. he 


n ‘conclusion, he stated: 


is similar to the plan fe followed in the of the State 
he has to commend it the increased service to local communities, which, after 
all, provide the bulk of the year-round traffic. The Milwaukee authorities are 


out their program 1 in a which is not which 
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As noted by Mr. Sterns, the. Niagara Peninsula in Canada has. been the 2 


scene. of canal construction since as early | as 1829. Increasing demand led to 
re construction repeatedly s¢ so that the ‘present Welland Ship Canal, the fourth 


1 number, has been designed 
many years come. ib oft 


‘ Dimensions—The s 


= 


in ill 
forms. _ For the canal proper, | the present minimum depth is being set at 25 : 


ity , with the idea of future dredging to 30 ft. as required. To avoid future 
expensive excavation, sections the present canal in rock are being 


to a depth of 27 ft. The remaining ‘Teaches in earth will be dredged to the 

As to lateral dimensions, ‘Mr. Sterns explained, “Where the rock surface 

s near or above the normal water level the prism is 220 ft. wide with vertical — : 


sides. In earth, ‘side slopes. are 2:1 and the bottom width is 200 ft. at 25-ft. 


pth, | ovigy bingd? ag vits hover bas gil 


Number and of L Locks.—Two conflicting requirements operate in 
determining the general features of.the lock. For instance) silt fo 
ae “In order to ‘reduce the time required for a ship. to pass PRET the ¢ 
it is desirable to use as small a number of locks as possible by making the lift ee 
_ of each lock as great as practicable. - On the other hand, in order to reduce | a 
_ the quantity of water used in locking and for the feed required to regulate the 
water levels of the reaches between the locks it desirable to use locks 


By ‘making the lift approximately uniform for all locks, it was. possible to 
is keep this to a minimum and, at the same time, make the ; gate and other details 
Still another feature affected lock | location, » namely, the possibility 0 of 


utilizing the sites for the location of brides 4 near the upper or lower gates. _ 
In this way, the delay to passage ‘of steamers as as land traffic could be 


ares ‘approximately 80 by 820 ft. in plan, and 30 ‘ft. in depth on the sill 


to create the minimum of disturbance. ~~ 
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git ketch of Lock No. 2 gives a generalidea § 
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Designing Engr., Welland Ship C 
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From these and other ‘considerations, the total lift of 325. 5 ft. between 


Lakes Ontario and Erie was divided | among seven locks, giving an average lift — 
Ng 


Ss In accordance with the natural terrain, ‘all. | these locks are tility 
the north, | or Lake Intervals tween the lower four locks 
are more or less uniform | at rom 1} to 24 miles, ‘Then’ come three locks in 


a single’ flight (Locks | Nos. 4, 5, 6) and finally, 3 mile. farther on, Lock 
which h brings the canal to the 543.0. ft. above sea level. 


However (quoting Mr. Sterns), 


Se ks eto avoid the necessity of a ship having to wait at the flight locks ‘entil 
a = proceeding in the opposite direction has been locked through the three 


~ locks, twin flights have been built so that ships can follow each other closely 


ge : The summit level of the canal will be at about the low-water level of Lake 


ie To provide against the difference of elevation when the lake level is” 
a its minimum, a single guard-lock has been . placed near the upper, or 
‘Lake Erie, e end of the canal. It will provide a a maximum lift of 12 ft., or an 


average 0 of re 3 or 4 ft. _ In order to accommodate several ships at one 


oe Culverts—General features of the devices for filling the locks will 


be apparent from the sketch. The main culverts were designed to fill or empty 


_ the locks in 8 min., , or at a maximum rate of 8 ft. per min. _ The | lateral eul- 
_verts, 30 ft. on centers, have been ¢ given a capacity 50% greater than the 1 main 


Valves. —T aintor valves were adopted as ‘the most convenient for the 


tdlaies of the Welland Canal. Two of these valves are placed alongside each 


other for each at the upper and lower ends wi the Ma, 

explained the design as follows: 

To suit the “different conditions obtaining at different 
a -some valves are operated by means of rigid struts and others by means of wire 
a pe ropes. Each valve has its own operating machine driven by a 13-h.p., squirrel- 

Cage induction motor. A slip friction is provided in the gear train which will 

r= ho prevent any part being broken should the valve be stopped in mid- 
travel by any obstruction. The motor is stopped automatically when the valve 
ed reaches either end of its travel, by means of a limit switch. In starting, the’ 


motor is thrown directly upon the line. ~The machine will open, or close a 
valve i in 45 sec. OT 8 Tot OF Tap in 
‘Lock- Gates. —Although _mitering Bates. have not been entirely ‘free from 


 aeeidents in the p past, yet this was adopted for the Welland Canal with 


for safety devices. One such device i is the of guard gates 


ali ia ‘The gates are formed of a series of horizontal oe shiathed both front 


and back by steel plates. Enough buoyancy i is provided i in the lower cells of 
t deal of weight i is taken off the hinge, but not. enough 


: high and weigh iappraxisiately. 500 tons. _ The upper gates are = ft. 6 in. high. i 
H and most valuable device to insure safety of | 
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CANAL: 


of 


n. They, are shown in more or 


ce detail both j in n the : sketch and in the photograph of the ¢ gates themselves. 


i Either leaf can move outward about 4 ft. from its mitered position without _ 
becoming disengaged; that is, the other leaf will still bear against it by virtue 


of the position of the horns. if the effective up-stream head on the gate >» 
say, 15 ft., the work done in moving the gate for 4 as added to the friction 

of the horn itself, will be sufficient to absorb the kinetic energ ey of a a ship of j 
Gate Operation. —One novel Mr, Sterns explained, was a circular 4 
ee concrete wall on tl the bottom of the lock k concentric wi with the pintle c of each gate 


7 and just clearing the bottom o of the gate. itself, as shown in the | photograph. 
‘This would ‘support the outer. end of the leaf if it sho ld be disabled in any 


way, instead of allowing it to it ‘to fall into the recess. 
- Movement of the gates is controlled by steel wire ropes. These bbe hated 
in n duplicate for opening and closing, and operate in much the same wa ay. Each 


‘ee rope is s fixed t to the \e permanent lock structure at the bottom and then runs along 


the: toe wall t to: a 1 sheave under water, fastened to ‘the gate itself. be ; Then, ‘the 


a rope is led. up ip through the gate and along the top to. the operating ‘mechanism. 
of the great advantages: is’ that ‘ “with this arrangement the ropes do 
slide along” the toe wall, but simply bene against ane 
Inspecti tion—Most « of the locks « can be cunwatered by gravity. 


ae However, the Jower lock x near Lake | Ontario has been provided with a pumping 
plant capable o of emptying ‘it in ten hours, also with ‘an unwatering gate at the 
lake end. Similar p provision has been made for the ‘upper or guard- “locks, 


"because it is inconvenient to empty the summit level of the canal. 
oa _ These auxiliary gates are of interest. For example, as Mr. terns relat 
i “As the up-stream a side of the unwatering gates themselves can never 
pak unwatered in place they are of solid timber construction so that frequent — 
painting will be “unnecessary. - Douglas fir timbers up to 48 by 60 in. were ‘3 
‘ required for the construction of the unwatering gates and cons 
"enders. —Lock-gates have certain defences : against injury by ship- a 


ae ping, such as the bridges and the breast-walls between. the ‘bottom: of the lock — 
and the gate. Lacking i in a rope fender, (33 


“Stretched across the » lock near snubbing devices at 
: each end to enable it to pay out under a heavy tension when struck by a ship. — 
"a4 ‘The rope will have a shackle and pin connection | at one side f the lock which 

_ when disconnected will enable the part of - the rope which crosses the lock to be 
_ swung up out of the way of passing ships by means <i a latticed steel boom > 


arranged to be operated like a bascule bridge span. 


provided | with a spring loaded brake which will furnish the resistance to its 


te! Mooring. — —At its lower level, water in the locks will be about 52 ft. k 


the coping, which condition ‘mooring is very inconvenient. is Hence, 


k ©The slack end of the rope at each side of the lock will be wound on a drum > 


4 


is served by a passage from the top leading to openings at the v. various posts. 
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Lower Lock, END, SHOWING GATE SUPPORTS, WELLAND CANAL, 


his 


} 


Pray) 


er 


4 


— 


WATERW 


Mak 
a 


Bz 


aay HovesuTt 


TAMAD 


‘Baga In addition, capstans are provided at, each side a1 and near the ends of the 


locks as: an aid to ships whenever necessary. They. can also be ‘used in . 
emergency to be the Hcl rena favol-dgi 
to 
aed 


er. 
ml PLAN SHOWING ACTION OF SAFETY HorNs IF GATE 


> 
Works. —In detail, Mr. ‘Sterne igh howed how the various 


tenances to the locks were ‘controlled. by ‘signals and “operators. As far 


5 possible, automatic interlocking has been made effective to prevent improper 
r 


By means of ‘regulating 1 reservoirs, increased supplies of water have been — 


rovided at several points, so that the canal levels will not be unduly, lowered 


excessive lockages. By means of regulating weirs ‘the water surface in the 


reaches will be partly. restored to its proper elevation. In addition, at each | 7. 
regulatin weir, ‘large sluiceways are provided. These will Be’ 15 by 11 ft. in 5 


dimension and work under a head of 39 ft. In an emergency, as, for example, a5 
when by accident t the flow through the regulating reservoirs is increased to is 


excessive amount, these sluices will be able to take care of vat necessary dis- “3 3 

charge. number has been made to suit ‘the’ conditions in 


Two sources power are provided, operating independently, that is, 
an electric x motor controlled by a float-switch and a small hydraulic ciiliine, 


one instance’ (Locks Nos. and 7) it was inconvenient to ‘provide the 
“necessary reservoirs so that ‘this 3 pair will be operated i in synchronism, as they 


only 4 mile apart. the» upper lock is emptied, the lower one will be 


filled from the common reservoir. 
te Bridges. —As a measure of ‘the intensity of traffic traversing the canal, it — 
may be noted that about t twenty bridges are required to serve highways and © 
railways. Of these, six will be located at the locks themselves and the others . 
will have to span the full 200 ft., » OF ‘more, of. channel “except in ‘two ‘special a 
cases where swing-bridges with a center pier in the middle of the canal are 
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WATERWAYS ‘DIVISI N 
Before particular designs, Mr. mpetitive plans 
were submitted for: odt ott 


“Bridges of the rolling lift the | 
F ne vertical lift type for three typical sites, viz., an 80-ft. highway span, a 200- ft. 


on the p 


M. 


i with the other | papers on the program, Mr. Smith — that the treat- 
ent of the Illinois Waterway would be limited by the time e available. He 


confined himself, therefore, to an oral description o f many of the —, 


design features, illustrating his points by ‘slides an diagrams, 
Location Features—The Illinois Waterway, extending from the south 


the Chicago Drainage Canal to the head of "Present navigation o1 on the 


River, at. ‘Utica, Til. is about 60 miles long. alignment and 


profil are given in the accompanying ‘disaram, showing the various: dams" 
creating a series of ‘pools. At only one or two: points is the canal separate. 4 


the Illinois or “Des Plaines Rivers. At these sections, ‘the ‘waterway 
of an independent canal, but otherwise dredged r river itself will 


: BB Questions of maximum flood, flow and the desirable limitations of water i] 
height for safety and other. matters, "determined the ‘design of the ‘severa 
dams, retaining walls, and other structures. 


Vie? a Lock H ydraulics.— —On the Illinois Waterway, as Mr. Smith explained, ‘the: 
Jocks will have usable d dimensions of 600 by 110, ft., and lifts varying from 


to 40 “In general, gates. of the miter type are ‘weed. Details of the 


Marseilles 3 Lock as shown herewith are more or ‘less “typical for. the entire 


ans 


As Mr. Smith explains these h ydranlic eatures: ta 
The ‘principal requirements of a lock- filling and emptying system, 
regard being given to economy, are that it shall permit equalization of levels 

n a reasonable shall not create water disturbances in 


i} 
from 7 to 12 min., ‘the location of the lo to 
the limitation ‘equalization of 4 ft. vertically per min. 
Considerable study was given to the question of latera openings, and 
various typical installations were examined i in detail, both as to design and 


i 
a Bottom laterals with vertical openings are very. expensive, and, 


Asst. Chf. Engr., Div. of State of Illinois, Til. 
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1e types as finally selected are indicate 1otographs 
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the inequality. of flow-from the lower or a 
the lock itself, tending to. 


ing an area of 17. 5 sq. ft, as with main culvert 113 sq. ft. 


in n area ; ; they ¢ also fixed the irregular spacing of the openings, with the majority me 


up stream from the center of the lock. Thus, in filling, the tendency + to drift. 


when ‘the 
danger f from driftin ng i is less, away the center. 9 bo! 
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PLAN AND PROFILE THROUGH MARSEILLES Lock, SHOWING ARRANGEMENT OF 


Oh 


Cu Valves his ‘calculations on the principle of the Venturi 


meter, “Mr. ‘Smith explained how valve sizes smaller than those of the culverts 
themselves found to be ‘economical. Comparative computations were 


made with the small and the large sized The decrease in size for the 
smaller valves is somewhat compensated for by the considerable increase in 


stricted 12 ft. in to an 
opening 9 ft. square. 


for the ‘smaller : size (C : = 1. 10), the net difference i in time would be’ only about 


95 see., or less than 3 min. in all for the five locks. 
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2 ‘baile 9-ft. openings, valves of 10 ft. ft. 6 in. will be used. 
ss These will be of the -wagon-bo ody type, and their main distinetive feature will 

be the use of ‘roller- bearing wheels. According to Mr. Smith: « 

whois “all ‘the ‘a advantages and none | of 


¥ the objectionable features of journal-bearing wheels or live rollers and the 
development in the science of their manufacture pe 


valves, as the maximum load ‘per w wheel is about. 27 000 which within 


Devices were provided to prevent excessive leakage which, it is e expected, 
ill not exceed, cu. ‘ft. per sec. under 41- L-ft. head. He describes the 


igs € “The bottom water ‘seal v will consist of a 1} by 14-in. ae of rubber 


attached to the gate which will bear on a T-bar when the gate is closed. The 
side : seals will be made by the contact of beveled edges of steel plates on the 

_ gate and others attached to the masonry of the valve chamber. The top seal 
be made by the contact of rubberized fabric hose attached to the gate. 
Miter | Gates.—Except for or the uppermost gate ¢ of the whole canal, all the 
 lock-gates are of the mitering type. A few of the details of these and of the 


Es 3 valves are shown on the diagram herewith. In dimension, the leaves are 65 ft. 


and 7 ‘ft. wide. 1 vary in height from 20 to 59 ft., and in weight 


diagonal t tension rods on the ‘up-stream ‘face. 


“Many of the details will be. apparent from the ‘drawing. ‘The concave 


-_-vertical bearing- plate i in the r reaction post was fitted w with set screws so that 


it could be accurately adjusted in 1 place. ‘Then it 1 was ‘filled in solid behind 
_ with lead- antimony alloy to give it a firm irm bearing. _ As regards providing 
-water- tight t compartments for flotation, it wa was found desirable to include the 


usual air chambers, thus ; relieving, partly at least, , the weight from 1 the pintles. 


to avoid the ordinary rigid contact at at the +(e ‘of the miter ‘gate; This was 


“By placing a metal sealing spring plate on alone will 


in contact with the miter-sill when the gate is closed, and which cannot 
_ transmit to the sill more than a part of the pressure due to the water in 
contact with the spring itself. This permits a more accurate and lighter 


of gate wall and results i in decidedly lower costs. ak 


in the anchorages, also 


the diagram. 


securely anchored into. the concrete at their required position. “Each 


I-bar | is in halves, threaded, connected by | an adjusting: sleeve. 
aE threads in the bars and sleeves are of slightly different. ‘pitch size for 

each part, so. that by turning the. sleeve, a ‘differential change in length of 


e usual series of horizontal girders. is used for the gates. In a addition, | 
are stiffened by five sets of vertical ‘disphragms and by adjustable 


. pe one feature of the design, as as explained by Mr. ‘Smith, it was possible 


; 


ie 
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shown in Recesses were left in the corfereve 
aes ays: adjustment could be made after the gate was in place, and then the adjusting fl 
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The ac of this over the ordinary turnbuckle is a much 
finer adjustment per turn and therefore a less force is required, which is an 

important item made when the anchor is under 


In fact, ‘stated Mr. Smith, two such were installed, the uppe 


one for 1 use as an emergency it in - case the other needed repair. 
The gates are supported by a tower on each side, and are counterwe eighted. 


‘Five horizontal | trusses comprise each gate; these are of the Pratt typ e, single 


=. ‘and are 11 ft. 9 in. between tension and compression chords. 
a | Emergency Dam.—At the same location and shown endwise on the diagram, 


was a second: safety device—the emergency dam—a butterfly type 


— 


just up stream from the upper vertical guard- 
4 
> > | At this point it is not possible to draw down the pool level. The emergency 


dam, however, will restrict t the flow so it can be diverted through the 


lateral culverts, and thus enable repairs to be ‘made to the “upper lock- -gate, 


the water level being as shown | on the drawing. Normally this emergency 
dam lies in S| Hasioontel position across the lock and flush with the bottom. 
support, ‘parallel: with its length, i is placed off center so. that 


_ the two ‘exposed sections of the gate are of unequal area. This fact, together 


with a set of pipes” and valves, makes it possible t to move the dam by 1 reason» 


ve of the differential water } pressure ‘alone. ~The large pipe shown i in n the drawing, 


& “Has been provided in each side wall connecting the u upper pool “with the 
: ila under the down-stream leg of the gate.. This is done to supply water 
- and equalize the pressure on the face and back of the gate when it starts to 
= and prevents the tendency for a partial vacuum in this recess holding the 
4 Taintor Gate Dam. —To provide for’ the expected flood in the river, it is 
é necessary to furnish some sort of movable gate to pass the excess water. 


‘Several varieties were studied, ‘including the shutter and the Stoney gate 
types. Eventually, thin. decision rested with the Taintor gate. This consists 


of a cylindrical surface between piers resting on a horizontal axis” with its 


edge in contact with ‘the upper ‘surface of a submerged weir. ‘The whole i is 
counterweighted that it may be raised by mechanism io overcome the 


friction. The final decision for the ‘Taintor gate in preference to the Stoney 


explained by was on account of superior ease in installa- 


To provide access to the gate in | the ¢ case of repair replacement, 


“movable coffer- -dam is ‘provided in sections to be e placed just in front of the 


gate. . Above water, a strong horizontal steel beam fits into . notches in the 
abutment. Between this and the concrete apron below, a series. of steel needle- 


beams may be placed entirely filling the opening. Thus, the space between 


the coffer- dam and the ‘Taintor gates may be water | that the 


B 
Canal, room for gate structure was limited ~ ta 
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WATERWAYS: DIVISION 


28.—At each site an ice « chute i is provided, 30 ft. wide. 


a pre of £t. in the water 9000 0% edt 


in all, twelve highway bridges will be required, five of them i in J oliet, i. 
Both rolling lift bascule and vertical lift types will be required. In. addition, 


five movable railroad bridges will be constructed. At boxe 


a Water pipes on existing | bridges cannot be replaced . on a movable type so ms 
ie that new facilities will have to be provided. a At J oliet, | the Municipality as 
the various Public | Service Corporations, co-operated in building a 
| pipe tunnel of oval shape, 10 ft. wide by 9 ft. high. Its center line will — 


38.5) ft. below the -water line. Of course, shafts, fans, and pumping 
_ equipment have been installed, so that the whole is | in excellent working order. 
~All told, the work described by Mr. Smith comprises ‘an up-to-date, efficient, is - 


an well ‘thought “out engineering project. is expected that this Illinois 
% ‘Waterway will, form an important link in the north and south through | route, 


and that its future usefulness will fully justify the extensive outlay. tales 


ae “Military: men have always: appreciated the value ‘of! waterways, remarked 


bi “We hope that we have pabaidal's what might be called the military age in — 
which inight was right, and that we can go forward in peace with our indus- 

- trial age, increasing production and the standard of living, until all can have — 
all they need and much that they do not need. But cheap and efficient trans- 

portation, is fully as important t to our industrial welfare as it wa to military 

success, ‘and water transportation has an important place in the 


Early waterways were far from reliable because of seasonal and other con- 


It not strange, then, that railroads i in their development 


have absorbed most of the recently as fifteen years ago, 

freight movement of country. began to reach such dimensions 

that some railroads began to consider that it might be good business to let _ 

up on. the competition, especially with respect to bulk items that could be 

_ moved more cheaply by water. Since that time there has been a gradual — 

_ inerease in river trafic in many parts of the ‘United States on a basis that tp 


Mississippi River System.—Colonel Kelly waxed enthusiastic about the 


“ has 


of the Mississippi Valley. “No place in the world. ” said he, “ha 
greater or more diversified resources.” He went on to describe the pce fs 


waterway transportation ‘offered—the expenditures, channel depths already 
x secured, and the valuable connection with the Ilinois State Waterway, : pro. 
vided at an ultimate cost of $25 000 state ivithe Yo 


Gol!) Corps of Engrs., 
ration, Buffalo, NN. 
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WATERWAYS DIVIStON: 
Statistics of "growth promise a a great future for “the region, , and 


commerce 


Cana. adian Waterways s—Oanada also has of 
sterways and has taxed heavily tho posi these improvements. 


d far as as ‘the of Canadian grain is concerned, there is some 
-eause for apprehension, for the Dominion Government is now building eleva- 
tors at the foot of Lake Ontario which will doubtless compete with the 
elevators in Buffalo._ However that may be, it is difficult to see how the great 
r cost of the new ‘Welland Canal can be justified until deep-draft navigation 
Be is extended to ‘the ocean. When that comes about, as it surely will, the 
Bo Welland Canal will take its place as one of t the world’s great accomplishments.” 
AOTIVITIES OF WATERWAYS DIVISION 


the completion of the announced pro- 


gram, ‘Lt ‘Sabin, Chairman of the Waterways Division, opened the meeting 


k Valves. Fortunately, Col. Edward H. Schulz, ‘this Committee, 
present to speak for i it. _ He read a prepared report. On m motion, it 
ae my that this be recognized 8 as the Final Report of the Committee on Lock 


Valves, to be suggested to the Publication of the Society for 


Future Endeavors.— “As t o desirable activities of the Division, Mr. Sabin 


letters from Mr. F. Nicholson and Col. Ww. P. Wooten, members 


of the Executive Committee of the Division, ‘containing ‘several’ pertinent 


In detail, they enumerated s subjects suitable for development by the Divi- 


These ‘included, of course, ‘the problems. of the vast ‘Mississippi 


it Be able or fixed dams; dikes versus retards; flood relief by by-passes ; spillways; 


reforestation ; and relief reservoirs. Welland : and the Nicaragua Canals 


were also suggested as fruitful sources of pg Other topics of a more general — 
_ character that were mentioned included piles and pile-driving, 2 and waterway — 


ae In . commending the program, Sutton Van Pelt, M. Am. Soe. C. E., sp ako 
especially in favor of the economic trend of thought. He) further videetnd 


a general study of ‘coffer-dams, outlining the various questions of of maintenance, : 


seepage, pumping, etc., to be covered. tht 
a, Finally, L. D. Cornish, M. Am. Soc. C, E., suggested that ‘the technical 


; activities of of the Division | be limited to five large topics, each with an active com- 
mite iee to, develop added possible subject, he mentioned the 


First, he brought up of Division Committees, especially that 


~ 
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CONSTRUCTION DIVISION— 


{ETH 


his paper on Welland Canal construction was Co- ordinate with a com- 
anion paper on design as delivered by Frank E. Sterns, M. ‘Am. Soe. ©. E., 


t the morning session of the Waterways Division. the ine of 


Mr. Cameron’ paper can be noted here. 

Contract Work. —The history of thi 

extends back a as far as 1913 when ‘constructic 

Ship Canal. Mr. Cameron explained the reasons" governing 

= Government’s practice of using ‘unit-price contracts, dividing the work into 

‘ large blocks aggregating $1 000 000° in value, or more, an requiring a 


af deposit by the contractor on the total amount of the contract. As a result, 


although the unit prices have been uniformly low, “in no case during the rg ane 
‘period of construction has a general contractor or any of his sub-contractors — hed ar 


‘failed to carry through his work in a munner satisfactory to the Department.” 
Taterfevence | of the World ar with this p program was so ‘disastrous 
‘te force cancellation of the original contracts, ‘the Government taking over 


the plant at a reasonable cost, less depreciation, | based on the amount of the 


actually completed. ‘Beginning again in 1919, the original con- 

tractors: took up the work on a -cost-plus basis, but this did not prove 


‘resort made to the original plan of unit- 


fixed by the Dominion Government. 


an indication of the wages, Cameron 1 noted the ‘recent prices 


varying from 85 cents per hour for common laborers. ‘to $1. 00 per hour for 

on shovel runners. t The total force varied considerably from a minimum during vs 


* Prin. Asst. Bngr., Canadian Dept. of Railways and Canals, St. Catharines, Ont., Canada, 


in CO NSST' RUG IODS ON 
r- 
= 
| 
nat 
vas 

ers 
nt 
pp 

als — 

factory so that 1 — 
3 — 
— 
fed 
ce. — 
GE. more than te summer Monts. 

yas registered in August, 1926, amounting to 

— 


Cost Distribution —The apparent ‘total cost of the Ship Canal, according 
to present estimates, will be e about $122 000 000. oa Of this, earth» excavation — 


"accounts for 20%, rock excavation and /conerete for 15% each, cement for 9%, 


, ete, _As so much. of the. work was included in excavation 
concrete, Mr. confined his description largely to these divisions. 


Barth Excavation. “In all, about 50. 000°000 cu. yd. vof e earth excavation 


were involved in the work. The costs” of this were : bs low as 20 cents in the 


war period, averaged about 45 cents) for the ‘Whole construction 


 Dragline e excavators proved especially valuable in the entire work becaus 
ap 


of their greater range, both horizontally and vertically. a _ However 


aid in 1 disposing of this the Government built a standard gue 


Port “Weller on Lake Ontario, at the north ‘end of @ the canal. While : any 
of the contractor’ s rolling stock ¥ was using this construction railway, it and 
its crew were entirely under the of Railway 


on Of the total excavation, about 10 000 000 cu. yd were used in the 


of the previous canal. This latter operation was on 
basis and much of the material had to be towed to disposal areas in Lake Erie. 5 


* The length of tow and the delay occasioned by severe weather, prompte 


adoption of a combined disposal operation using continuous 

- Because the disposal areas were not conveniently located with r respect. to the 


dredging, it, was necessary to excavate by a dipper dredge, transport: all the 
material to a point where the hydraulic dredge could conveniently work, ‘and 


‘there dump the material, which “was then handled ‘to its final dump by the 
hydraulic dredge. Even with ‘this addition al handling the total 1 cost was 


reduced from 703 te to 624 cents ercu..yd. 


ain _ Preservation of Chippawa Creek .—At one point on the summit level 1 where 


the new canal adjoins Chippawa Creek for several miles, an interesting problem 


in excavation procedure developed, as Mr. Cameron explained. present 


canal, the new Ship Canal, and the creek occupy, separate adjoining locations 


s that order, as shown i in the diagram. ~The Ship Canal is about 10 ft. above 
creek level, and _ thus requires water- -tight embankment | on the side. 


be 
é 
foreover. ae ‘several places. it occupies the present location of ‘the creek, so 4 


that a new river channe had to. be built. In all, about 11 000 000 cu . yd. 


wo hydraulic dredges were used in excavating the creek ‘diversion. ‘Then 


the dredges occupied of 


work. Dredging on the | new canal d b > be an un il th m4 


— 
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| “In many cases a combination operation was Carried on, shovels excavating 
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construction. was by the necessity of pumping out the 
old er creek bed within the area of the new canal. Henee, one of the dredges 


as placed in the old creek before the dividing earth dam was completed, x 
and thus it was | isolated from the remainder of the work. — In this position it Bi 


ee out: the reek t to enable ‘the embankment to > be completed, and then 


steps had been 


The remainder of the wet ‘excavation was some 


places inv which the dredge worked, the, Opposing bank was quite high, and 
danger was experienced from the caying due to undercutting of the 


avoid | this, a hydraulic “Giant” using ¢ a 1}- -in. stream, under 125 Ib. 


pressure, was” “mounted on the front edge of th the dredge and* used lower 


the e face of the ‘excavation. operating cost on this work, including wages, 
power, supplies, and repairs, varied | between 16 and 24 cents per eu. yd. 
maximum output per dredge amounted to 215 cu. yd. per hour, the head against 
which the 2 material was pumped varying between 40 and 60 ft. 


Rock Excavation.- -“As in the case of the earth excavation”, remarked Mr. 


Cameron, “ the removal of tock was generally carried on by shovels loading 


into standard | ‘gauge equipment ‘the dry sections ‘the work, dipper 


Grones loading int into scows in the submarine portions of the work.” | tow 


Rock: excavation for. the whole work totaled lmost 9 000 000 


Prices ranged from a little ‘more than $1 per cu. 1. yd. for dry excavation 


< 


good grade material for concrete. ‘Wasting this material would 


been quite expensive. Accordingly, the coritract provided that it should be 


‘erushed. ‘The aggregate thus « obtained was free to the various con- 

ak 


Rock cuts for the canal were designed to vertical sides. To accom- 
this, in ‘the early stages of. the work before the war, channelers w were 
employed working in 6-ft. lifts; ‘but t this was 5] slow as well as expensive . Hence, 


Stated Mr. Cameron, “in resuming ng work on this section after | the war, , clos 
‘drilling was resorted to as an alternative to the “previous operation 


channeling”. Holes ‘for this limiting cut were drilled. ‘along Se, on 
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centers for full depth» ‘of the excavation, , but no explosive: was, 


holes: were drilled a distance to the of excavation. In 
= way, the holes for shooting ‘were confined to the enter part of the prism 
At first, ft. lateral spacing was used. for these central holes, ‘it 
spac 


spacing proved better as regards uniformity of blasted material. 
_ These blasting holes: were shot with heavy charges of 70% and 40% dyna- 


mite, and when they were exploded, loosened the entire prism. In all cases 


broke away on the line required and ¢ gave an excellent surface. 
The photograph shows the even type of rock face secured 


+ 
4 In removing the rock, ‘several types of equipment were used ; again drag- 
line machines were very successful eve under water. At ‘ollie, points a 


» Mr. Cameron gave the cost of one 


‘ion n, using the ‘draglines, as follows, i in cents pe: cubie yard: 


waste, 


‘Net excavating and loading cost 


For this locality, the total cost of “excavation. per yard, as 


Field operating cost. 


e of plant and equipment installed 


bee In still another | part of the “work, using presnict of various capacities 
between 6 and 1} yd., the net excavating and loading costs averaged 354 cefits | 
per cu. yd. _ The total operating | cost was $1.17 per « cu. yd - Tn this instance, 
the standard equipment was valued 000. eidi to 


_ With respect to the blasting operations, Mr. Cameron noted the following 
gee “The average rate of drilling was 2 2 2 ft. per hour, b sed on. actu: 


“Two-thirds (4) of foot of drilling, including” drilling, was done 


shad aid * Before final loading, each hole was independently sprung PHB 


times,’ the first spring using two sticks, and the fourth or last : spring cts five 


$1. 0300 


‘The average depth of holes was 38 ft. and holes were completed ‘with F - 
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» WELLAND SHIP CANAL, RIVER BEYOND. 


IN FLoopED CANAL 
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Even Rock SEcuRED By Crosse DRILLING. 


Lats 


we 


“As ‘the of a group of holes generally spread the rock a distance 

of about 30 ft. beyond the limit of the area shot, the next three lines of 

holes ahead of the area to be shot were always sprung as heavy as possible — 
without interfering with the loading of the holes in the area to be shot, 
i so that the rock in this adjacent 30-ft. strip was sufficiently broken up with | 
the main shot that the actual loading and shooting of these three rows of 

holes never proved necessary, and no hard rock was encountered between 

aa “Tp preparing an area for blasting, each hole in the area was loaded in — 
the bottom with about 100 lb. of 40% dynamite and with from 80 to 100 
holes so loaded and with two caps in each ‘a shot was fired by the use 
of a current from an adjacent 220-volt circuit. Each of these shots “moved - 


., of which about 3 250 000 cu. yd. were > paid 
unity -price basis cost of this latter was about $51 


bridge wide . For the 4500 000 bbl. of 

n —The problem ¢ of building the locks was thus 1 tious 


Of special interest is the problem by the construction of the 
three continuous locks in twin flight. This. work involved placing 1 more 
; 1000 000 cu. yd. of f concrete within the d distance of about 3000 ft. Work “a 
started at ‘the ‘upper end a and 1d proceeded downward. The magnitude of this a 
work and ‘the details of ‘prosecution are well illustrated i in the photographs 
Transportation ‘of the concrete will” be from the 
From the ce central ‘mixing was elevated and chuted into raised 


elevated frame, the ‘whole being ‘moved by gasoline locomotives on 

along the bottom of the lock; then it was ‘poured i into the receiving hoppers 

of movable hoisting and placing towers, placed at ‘the proper point 

lock chambers; it was hoisted ay again and chuted to the forms. 
Form Wor —For the side walls and the lower part of tl the ‘center, 


wall forms were used as ‘indicated on = 


important part of | the 1 vork, a different m ethod | 

_ ae “As the upper half of the center wall, oe 700. ft. of the lo 
ength, consists of two separate gravity sections, with a space of 24 ft. between 
= on (to effect economy in concrete), and contains the longitudinal 
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Concrete —The total quantity of concrete used on the Welland Ship Canal 
i 
pees concrete were found: subsequently, however, these increased to a mini- — 
— 
— 
= ff. & A typical single lock structure with its regulating and waste weirs r == 
sented a quantity of about 360000 cu. yd. of concrete to Be placed 
distance of onlv about -1 500 ft. and so justifie a 
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e cable tunnel, and the drainage tunnel, all 
extensive form ne ag the use of a traveling steel form for this upper half 


of the center wall was adopted. _ 


-“Aecordingly, structural steel ‘T-shaped frame, 60 ft. Jong, was provided 


to carry the wooden forms outlining the two adjacent gravity walls as a unit.” 
This center form. weighed 300 tons, and required about four days for 


filling with concrete. somewhat similar form was used for the 1 upper part 


side walls. However, these steel forms, Mr. 


“id wit ‘prove, in use, the success that was 
‘handling and setting up was expensive, but the greatest “expense attached | 
itself to the transfer of these form units from one lock to the next.’ 


transfer or owering, was an interesting ‘operation, as shown by 


actu al rate of movement for the form itself ‘was less than 


successful, but ¢ on 1 the 


wood forms were used insteac 

“The cost” per cubic yard of the concrete jin lock s structure, 


Tota 1. 


Creek Siphon Culvert. —At the site the Chippawa Creek 


crosses the Canal, it to install an inverted schon 


in the construction. of the ‘Welland Ship Canal? an 


ra The sketches: herewith illustrate the general « construction ‘adopted. It will 


be noted that the interference of the “canal complicated matters 


‘canal, it was necessary to to enclose this area within a coffer- -da 


a this purpose a series | of twenty- six six cells were arranged around the per me er, 

each cell formed of steel sheet- t-piling, some it 70 ft. in n leng ‘The general 

horizontal dimensions of. each cell: were 


86 ft. transverse. 
ous as Mr. ‘Cameron a 


in ‘lifts 
with, har “excavation; then water level 


; 
the dan m was lowered and the soil dredged to the grade of the Ship_ Canal — 


4 i phon construction ‘carried on 


y 
4 

3 — 

‘holt (<té‘éa 

the upper to the middle lock, was enti 
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the 9 
“thoroughly braced with “wooden timbers. 
Construction carried on in ‘the ‘perimeter 


of ‘the  coffer- dam. and finally “the central portion was ‘built within a single 
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y Earth Pressure. —In this work the most serious difficulties were 


occasioned by the excessive earth pressure and t @ necessit for extremely 


heavy timber bracing. = 


— 
QO 

— 


WALLS 


M 


Da 


AT 


DW 


N 
OF COFFER 


ct 


NSTRUCTION A 


¥ 


‘oO 


CREEK SIPHON: HEAVY TIMBER BRACING TO SUPPORT WEAK SIDE 


1929 


CHIPPAWA 


obe 


Oct 


— 


AWALTERO 


= 


October, 1929. STRUCTION: AND WATERWAYS DIV 


é p 
remarked Mr. ‘was given when the 
- monolith in Pit ‘F’, in the southeast corner of the culvert area, this monolith | a 
hie cr incorporating one-third of the massive east head-wall and weighing about 
. 12 000 “ was moved as a unit approximately 2 ft. horizontally from its 
4 by the pressure of the. adjacent portion of the ) outer 


The bracing shown in the photograph was required over the Toogitadinal 


og: 

central p vit for th upport of one of the side walls which had exhibited 


-dam had b been removed and the new channel established 


er the siphon, years and ten months had elapsed from the 
work: at this. site. ‘Because of its intricacy all details ‘were laid out by the 


jovernment engineers and only the se lection of plant was: left ‘to the dis 
retion of the contractor. ie The photograph of the finished structure at this 3 
point hardly indicates 1 that it was ticklish parts of 1 the 


CONSTRUCTION METHODS ON THE 


+ 
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‘There a certain persistence in the interest 
= waterways, , Mr. Lamphere noted. - Canals were a major issue before railroads 4) 


= ‘existed; and, to-day, when aerial transportation is attaining a commanding ‘es 


s 
place, inland w aterways are still prominently before the public. 


That the waterways did ‘not keep pace with the railways. was due par’ 


— to the hazards and u uncertainties of river navigation in the early days. 


development is due largely to the Army « engineer, and Mr. ‘Lamphere 
= generous credit for honest and able arto 


River Work. —Of the present projects on the Mississippi 1 Riv 
System, Mr. Lamphere stated, “by far the most. important of. these from 
construction man’s ‘standpoint has been the Ohio, with its tributaries. 
first dam on the Ohio built by the Government and authorized i 
1879, was | of the “movable wicket type, which form: is still adhered and 


is proving entirely satisfactory. It is wnbveinnte, but true that “pork barrel 


Vs 


legislation had its detrimental effects. Beginning i in 2005, however, a com- 
prehensive. plan « of improvement was studied so that in 1910 the entire Ohio 


was adopted by Congress. day, after almost twenty ‘years, this 


Features, Ohio the Ohio River total 49, varying 


in length Le 1 500 ft. just below Pittsburgh, ‘Pa, to about 1 mile a 


at Ky., where it is considerably “more. In all except two 4 
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"instances, the dams are of the movable type Avie free navi atio 
gent eta) fore od} tq tencdiyog oft gf “OP wt dtifogom 
In cases construction has been carried plant 


the large initial Sor plant. Five | to > ten years required the 

work i in each - instance, at least two years for the Jock and three for the 

usual procedure, noted Mr. Lam 

To build the lock first, and then the’ dam in successive stages 
lock across the river to the abutment. The minimum number of sections 4 
aa which a dam could be built was three. This was governed by the amount 
eh. open river which must be available at all times, both for uninterrupted — 
yin at favorable: stages of the viver and d principally for. the passing 


During the working season, the question of pumping iz a serious one. 
Mr. _Lamphere instanced one piece of work in which it was necessary 
“pump 000 gal. per min. against a head of 40 ft. for 


‘he practicability of providing coffer- dams would be 
; was entirely out of the question, on account of cost due to the extreme height 
of flood stages. the coffer-dams were built so that they could safely 


ian 


This “Ohio River Box Type” is illustrated in the photographs. 


It can thus | be described in Mr. -Lamphere’s own words: et 


built oft: 6 by 8-in., 20-ft. walers spaced about | 4 ft.. vertically. 
These were held by transverse rods spaced about 6 ft. In order to eis il 
ss against an easy passageway for leakage, the least possible amount of timber 
bracing was placed between the sides of coffer-dam. A continuous and 
a vertically flexible framework is obtained by scarfing the ends of the walers — 
ar and passing a rod through the scarfed joint. By placing the rods in ) vertical 
planes, a hinged joint was had at each panel joint. et rab 
et construction permitted the frame to be built in 1 panels on a barge. 
Stiffness and proper width were secured by frames of 2- -in. boards at each 
ae henat point. — Completed panels ‘as built | on the barge were picked up by a 
“ee derrick boat, the barge moved forward for the next panel, and the “oniiileted - 


> 


; = lowered into the water. The hinge action permitted the rear end to go | 


to the bottom, while the forward end rested on the Tear gnd of the barge 
_ for connection to the next panel.” eer 


“is Depths greater than 14 ft. have to be filled i in edvanoe to this level. After 


sand and then i is on ‘the top and around the by stone 


th 
the dam, was built complete and pumped out in "99 days.” “The 
various stages of work on such a dam. 008 4 


Still another type: of dam has just been ‘tried for the first time on the 


= it ‘consists of a series of vertical cells about 40 ft. in diameter, each | 
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ty 


of the time it is idle. Local labor to 
the extent of 600 to 800 1 men is used. Extensive floating is 3 required 


stated Mr. ‘Lamphere, for instance: is 


¥ “Of this class of equipment there should be provided six derrick boats. of 

a 0 to 15 tons capacity, eighteen barges of 400 tons capacity, three tow-boats, 

one ‘4-yd. dipper-dréedge with two dump scows, three pile-drivers “equipped 

with hammers, two pump-boats with at least three 15-1 ~in. 


tions in its” operation. a ‘Since it is. not designed for a great depth of flow 
over it, it has to be lowered quickly i in ‘the face of i impending flood. This, 


jn turn, quickly, reduces the river level and is “objectionable in p particular. th 
front of some cities. For | this Yeason, and the reduced oper ating costs, there 


Abe 


a tendency to construct | concrete ; fixed dams to replace these movable dams. 


m 500 ft. to wt or more, and a 
| bars sometimes not 30 in, There, the o ordinary channel velocity 


to 3 to per sec., while, at high stages, 8 9 ft. se 
occur. Further construction is aimed to increase the m 


4 to 6 ft. and to ensure a of 200 ft. the straight 


—As Mr. Lamphere described, the 1 is yes 
furnished by a mattress, onl! to’ tags 10. 449 


“Placed below the usual low-water line. Above this water line 


"of the upper 


into a a mat. ere x. 
using ‘lumber due to the willow supply. Similar 
perrem are employed, 1-1 -in, by 4-i -in. boards being used,. placed : 18 i in. on on ‘center, 


ager a continuous mat on a a barge which moves ‘along as the y 
it is floated, s sun an weighted with stone to 


make it ‘stay on the bottom. This avoids the 


: and. being lost. due to a sudden rise in the river. 
4 


bile Channel Alignment — he pile dikes generally 


an enlarged picket fence, 


October, 1929.]  CoNSTRUCTION AND WATERWAYS DIVISIONS = 2103 
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4  & sare entirely different from those on the Ohio and are occasioned by essential oe 
: differences in the type of stream. In its natural state, the Missouri “is charac- 
terized by instability of channel, shifting sand-bars and shore accretions, and 
extensive erosion of its alluvial banks by swift, undercutting currents.” 
may 
| 
| 
ae — 
rock 
pavement is, of course, intended to prevent th bank 
during high stages of the river.” 
4 
— 
a 
— 


te 


“Constructed by two, , three, or four rows of 
‘ebb teeesties have 20 ft. of penetration in the river bottom, and. extend 
to an elevation of 2 ee or more, below the top of the adjavent river bank. 
_ The clumps consist ‘of three piles each and are ‘spaced about 15 to 25 ft. apart 


each row and staggered with those in other rows. 
Floating” material becomes entangled in these. dikes, eddies are. formed, 


and sediment i is deposited. a rapid aceretion takes place and’ soon 


Sse 7d) ey 


is in pave for 


4 


and finds on a sand- bar.” owt 


wheel tow-boat for towing and one smaller boat 

drawing not over 3 ft. for towing rafts of piles; two floating drivers with — 

fe jets : and steam hammers; one pump with a capacity of 200 gal. per min. with 
- £-in, nozzle for grading bank, and with which three men can slope about 


a ie 1000 cu. yd. of bank in 8 hours; ten or twelve small auto trucks for handling 


- stone from near-by quarries; ten barges and about six pontoons; one quarter 
boat to house and feed approximately 100 men and which should have a 
electric light plant; water supply pump; and a water purifying plant. 


program for the Missouri River work, ‘Mr. -Lamphere notes, calls 


concentration, for the time being, on the s section below. Kansas City, Mo. 
i This, it is: hoped, will be ready for traffic in about two years. . The next ; 
m, section for improvement will be that between Kansas City and Sioux City, 


_ Towa, which may require five years of intensive work and an expenditure of 


~ $60 000 000. . These plans do ‘not contemplate | the need for locks or dams on 


fg OUTPUT FACTORS FOR MACHINE EXCAVATORS 


A E. Hovcoms,* M. Am. | Soc. Cc. E. Be 
will be the y yardage output of the excavators operating: ‘under widely 


+. ‘different conditions, such as those shown in the accompanying photographs? — 


Mr. Holcolmb— makes his attitude toward this question clear in the 
There are so many variables entering into ‘the possible ena RES that. 


reasonably be expected under different: conditions when excavating or rehan- 


dling materials, that it is impossible - to set down any hard and fast rules tor 
prior estimates. There are, however, certain fundamental 
_ pertaining to operation that should be borne in mind and the writer, out of © 
many years of experience and observation, has compiled a series of multi-— 
pliers, based on average results obtained from known ‘conditions of work and — 
% 


oe He outlines twelve fundamental principles that should be remembered _by 
estimator. Asa base, he assumes an ideal condition o of a 1- yd. dipper, 
excavating earth in an n 8-ft. cut. Cars are loaded at the side of the 
TES 
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45 to 135 degrees). Holeomb that under these “conditions; ° an be 
operator should ibe able to dig from 95° to 105, ‘or about 100 cu. yd. per hour — he 


f 


a By varying one e of these factors ata 1 time, Mr. Holeomb ‘obtains tables of “bes 


“multipliers” the sof which will indicate the difference between 


‘the base ‘measurement and that, of the single changed condition. In this 


way, the effect of variations in depth of cut, . slope trimming, side \ casting, 180° 
swings, moving on mats, size of em 


pliers from the different tables. | The result i is a composite factor with, which 


the output of. the excavator may be determined for the particular situation oae 
| in question. © The use of the tables is adequately explai ned by numerous 


Bardod heticoqob enw booy to duad 


| TAKE FRONT IMPROVEMENTS: 


. 


ONSTRUCTION PLAN MEE 


This | interesting paper was illustrated with slides and with four reels’ of 


motion pictures. M XN . Cahill began by « outlining the history of lake front 


| 
improvements since 1893, under the inspiration and active leadership of the po es 
late Mr Daniel H. esis BW OS et 
ie The | ity of Chicago is is bounded on. the east. by Lake Mic chigan for 


distance of ‘about 25 miles. for the lake “font 


«Most of ‘the th are 

within a short distance of eastern or ‘Front. The most. 

logical: and economical method of increasing the park and boulevard areas 

nearest the heavily congested sections of population and traffic was by the recla- 
mation of submerged lands and the extension lakeward of such park and- 

B boulevard areas. — Such new land was reclaimed or made at less than one- tenth” as 


th lands.” 


e By filling i in land along the shore to depths as great as 22 ft., the Park 
Board Commissioners have been instrumental during the “past fifteen years in 
onstructing drives and parks that will ultimately serve ‘to connect the South va 
Park and the Lincoln Park Boulevard Systems. The total project calls for aes 
the. reclamation . of about 10000 acres of land “with, a total estimated value of — Ee 


$5 000 000 000. Concerning progress, Mr. Cahill states 
“Nearly all the important. construction work has been. 


many years have been spent with special equipment and methods to carry on ee 
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“In general, the on this Lake Front. Improvement work wa 


_ “First.—Construct bulkheads or breakwaters in 15 to 25 ft. depth of water. 
“Second.—Place pressure bank filling immediately back of bul Mebepd,. 


ral ‘ll.’ > vf d 


urd 


_ generally 20 ‘ft. apart, were filled with stone. Mr. ( Cahill gives details thus: 


Bach row of in at tight i these rows 
piling were: tied together with two sets of anchor rods, top and bottom, and © 
the space between the two rows was filled with, stone. This filling stone was y 


of various sizes to give greatest weight per cubic foot of volume and was aa 
eapped with 2 to 5-ton stone to keep the. lighter stone from washing out. 
2 The tops of the timber piling were cut off at about 5 ft. above datum and pi 
_riprap stone was’ ‘deposited against the lakeward side of the bulkhead from 


ie “the lake bottom up to about 10 ft. below datum to protect the bulkhead — 


_ “The pressure bank filling of good clay was deposited directly behind the , 
RP side of the bulkhead in the form of an embankment. This had a top ni 


"width of about 50 ft. _and a top elevation of about 5 ft. above datum with 
the. clay having a long natural slope landward. The Park Board Enginee ers 3 
have found from. experience the superiority of good virgin clay as a filling 
_ material for the construction of these pressure banks. Where clay was used i 
for pressure banks the practice was to omit wooden sheeting from 

the land side of the bulkhead for economy.” __ 

_ The alignment was in long sweeping curves, imitating natural shore lines. ap 
tot Construction Plan -—The protection of plant ¢ and equipment on this work 


was a serious problem because : yl ime ged Hide) 


this. land re¢lamation work must be done from the open lake. 
ey is exposed to waves and storms from at least the north, east, and south S, 
_ directions and often from the land or west and from swells, all of which caused z 
_ delays or stoppage of operations. The yacht harbors in the parks are not of — 
depth and there are no harbors of refuge near at hand except ‘the 


Bik distant main harbor at Chicago. _ Therefore, all construction’ equipment had 


- not only to perform the required work efficiently and economically, but, also 
had. to withstand possible damage or loss due to storms. 
Bais. general, the specifications for the Lake Front Improvement Work a . 
Le 

Chicago carried a provision limiting the working period of construction 
_ year to the ‘Season of Navigation’ or April 15 to November 15. This working a 
period was therefore only seven ‘months, or 58% of the calendar year, and 
— out of these seven months we suffered many large, long, and costly delays due § 
to bad weather conditions in these exposed locations. — ‘With a time efficiency ae 


of 50% we really worked only about three and one-half months per year in fthe e 
exposed lake. This work, therefore, required the best designed, constructed, 3 
Ed and operated equipment to accomplish the maximum amount of work in the Ss 
minimum of time. The construction of this new and highly efficient plant 
ae brought with it a new problem, which was the selection, development, and i 

_ education of men ‘to operate and maintain this plant so as to aeepeesthe 
required and greatest degree rformance and efficiency.’ 609 000 06 
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EXPERIMEN TAL RESEARCH 


VIB DAMPERS AND INSULATORS 


The ‘study of vibration insulation presented in what | follows, is an 


research: undertaken in connection with ‘the ‘general problem of. preventing 


vibration in structures, | as applied in to the terminal improvements 
of t the Pennsylvania Railroad at Philadelphia, Pa, ‘now 


is! In order to study the trar asmission of ‘vibration it was necessary ‘Mave 


two vibrating systems act “as ‘transmitter and receiver, respectively. Each 
and 


south 

ot of 

t the 


vibration of such a primary element as a beam of 
uniform crose- -section under load. Simplifying assumptions, such as neglec 


P pea the “mass: of the beam, or assuming that it is unloaded, have always been 


found necessary to a mathematical ‘solution, and these make the results of such 


Moreover, such experimental “studies: of vibration insulators. as have 


have also been ofa very special nature and s so limited in scope as to 
arrant no general conclusions. It is evident, therefore that the present 


study i is of a somewhat pioneer nature in a difficult field of growing practical 


believ ed ‘that the essential features of the. problem: 
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“The use of insulation a circuit i in vi in structures. 

is s only ¢ one phase of the complicated problem of vibration control; The general 

‘problem, whether considered in relation to structures or machinery, is a a dynamic 
ae rather than a static one. Probably it is for this reason that greater progress 
Se a solution hee been made in mechanical than in structural lines. ae | 
‘The general problem of vibration co control, may be classified under several 


heads. In the e design of permanent machinery installations, such as. lighting 


aE and power units in office buildings and. apartments ; batteries of looms, printing 
or machine tools Is in shops and factories; marine installations ; auto- 
motive and aircraft power ‘plants, ete., the first step toward a solution ‘consists 
in eliminating the! unbalanced effects in rotating parts by ‘means of dynamic 


balancing. 
Ot 
This alone, however, is is s in general 0 only partly effective. hh 


parts affected by. as to avoid critical speeds. In relation 


bu building construction, critical speeds are those at which synchronous vibrations ‘3 


* 
are set up in one or more members | of the structure. - When vibration i due_ 
to permanent machinery installations, such synchronous vibrations may be 

ALE 


avoided, as in ‘machinery, by. properly designing individual structural members, 

as, columns and girders. ‘odd dain ‘fat 199 


The third ‘general principle, applying particularly to structural work, con- 
sists in causing the» vibration to become “short- circuited” by y confining it to the 
- region where it originates. yt For example, a machine > may be mounted on a 


er structure ¢ entirely independent of those adjacent to. it; various types of insula- 


tion may be interposed. between the structures; may be artificially 
_ereated, at points of contact; or use may -be made of existing nodes _ the 


: structure, the latter i in particular peings a very useful method i in marine instal 


resilient, as s cork, felt, and rubber; and those that, are almost or 
ion 


ntirely lacking in these qualities, su ch as asbestos, lead, sand, and gravel. 
Property speaking, there i is no such _thing as a vibration absorbent, since this" 


” ___ implies dissipation, of energy through internal work i in the form of molecular 


materials store up energy like a spring, , and 
give. out this, energy again when without appreciable loss; and 1 the 
ae damping properties of non- -resilient materials, such as sand and gravel, depend 


on destroying the rigidity, or interrupting the, continuity, of otherwise rigid 


Fo For Ginauaab of this study it was essential to have two elastic: systems, 
ee one of which could be set in vibration mechanically and would serve as trans- 


—_— while the other could be ‘insulated from the first by the material under 


and would ser serve as receiver of such 1 vibration as passed through the insula- 


‘koe 
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tion. Was diso COlsiuereu esseuuial provide a consideravie range Of 


als test aan, ‘and for v varying the frequen 
‘practical limits. The general arrangement the test apparatus 


to meet these requirements is shown in a Fig. i. ane 


Receiver 


Platform of Testing Machine 


— 


OF TESTING ARA 4 


4 To secure the desired loading, and also a long platform on which to set 1 up ‘b 
- the test ‘apparatus, a large” testing ‘machine, with a platform 20 ft. lon ng, i 
chosen as a base for the experiments, primary vibrating system, 0: or trans-_ 


mittee, consisted of two 7-i -in., 15.3- Ib., I- beams, 9 ft. long, mounted parallel to 


each other, and lengthwise of the platform of the testing machine. On this, 


pair of -beams, a 1-h.p. ‘electric motor, with an unbalanced driving pulley, 


was damned, to ‘produce the forced vibration. the center of the beams and 


adjacent to the motor a machined steel plate was clamped lengthwise to form 
a platform for the insulating material under test (Fig. 1). On this platform, 


the test. pad, was placed. the ‘ ‘vibrograph” by. which the of 
wal 


he unbalanced effect on the driving pulley of the motor was obtaine by 


peas one of the bolts by w which the pulley was attached to the flange and ~ 
a 


teplacing it with a longer one carrying a heavy nut at each end. - The motor 
speed, or ‘frequency of the forced vibration, was controlled by a rheostat giving 


speed range from 1 100. to 1 725 rey. per min. 


o 


Directly over the transmitter, an in. 31- steel i-beam, 10 . Jong, 


if a4 as mounted so that one end was. supported on the insulating material under “as 


test, and the other end blocked | up on the platform of the testing machine. 


H-beam constituted the secondary, vibrating system, or receiver, 
Thad. i 


. The load from the testing machine | was applied to this H- -beam ‘through a 


faxed bearing- block. _ By this means both the static load and bale dy namic 


the -vibrograph was a simple sine or cosine ‘curve, 
harmonics, which represents possible type. of 
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aa _ the amplitude of the graph traced by the instrument was twelve times’ th aa 


an vibration bet: As eutilanicn in this. paper, the v 
7” six. x times s the actual scale of amplitude, or one- -half the full size as s traced. — 


and this i is ordinarily used a an a base for 


the frequency of the forced vibration. since the motor was 


tachometer and mark ‘the theostat’ to. corres Six positions were tl 
Ge marked on the rheostat , corresponding to frequencies of 1100, 1200, 1350, 


ae _ Amplitude an and frequency are the two chief character isties whi ch detibine 


vibration. equals the frequency in oscillations per. unit of time; a, the 
half amplitude, to-the-zine curve; T, the of 


“ay 


The n maximum acceleration, a, is giv en the formula: 


¥ 


Since acceleration i is the fundamental quantity of dynamics, the ‘vibrograph 


_ records evidently determine fully the characteristics of the vibration. ie 
The readings were > taken by placing the instrument alternately on the test — 
‘ platform of the transmitter beside the test pad, and on the > upper flange of the | 


H ‘beam, or receiver, directly over its ‘point of support on the test ‘pad. ag 4 


position a graph was, recorded at each of the six speeds to which the: 
rT mtr 
r eostat was calibrated. Each test given oad, theref 


rhs like sand, gravel, lead, ‘and asbestos, the test Toads as “measured - on the scale- 


mute very ding rit 


of the testing ranged from 300 to 24 000 Ib., correspon ing toa 


maximum unit ‘intensity of loading on the test pad of 450, Ib. per sq. in. 
some cases this schedule required a total of ninety- six _vibrograph records for 
te one complete test. For corkboard and similar materials on which et 


‘range was limited, a complete test usually totaled forty- eight records, 
‘speed of the drum “carrying ‘the paper roll on which the graph was 
‘was } regulated by a a governor which maintained the angular velocity 


constant. The linear speed of the ‘paper passing under the ‘pen, therefore, 


- depended on the diameter of the roll. ‘The graph thus appears more extended 
in some cases than in others, depending « on the diameter of the paper roll when 


_ the record was taken. _ This does not affect the frequency, 8 since the frequency 


was determined by calibrating the rheostat ere TAO 


more of actual in engineering 
“than would have been the ease of ‘greate refinement, 
might be available hysics ay of 
5 


Moreover, the tests covered a considerable range of loads. For 
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eering 


ich 


have shown a greater but it is precisely this lack of uni- 


that met in ‘Practice. train entering or leaving a terminal. 


a severe vibration to appear at one ¢ instant and disappear the next. live 
passing over a structure also causes the load in any given member to vary if 
within, relatively wide limits. Such varying effects, due to continual change 
in] load and frequency, are therefore essential to o the study of vibration in 
structures, Graphs taken under ‘such varying conditions also serve to disclose 
the complexity of the vibration problem and the need for systematic research 
i ee The s¢ so-called impact load in bridges i is a dynamic | effect due to vibration; 
it a arises | es not not only from unbalanced forces in the locomotive, but also” from 
periodic set up by wheel loads succeeding each other at regular intervals. 


is of great tical in branches of engineering. 


characteristics. _ Thus, Fig. 2(a) ‘and Fig. 2(b), taken with the 
load, similar whereas: Fig. and Fig. 300), take 


e motor speed is with the 


- Frequency has little effect on the damping properties of insulation—that i is, " 


ae percentage of amplitude | damped out by the p ad—except at critical, 
points. The percentage of damping, however very largely on the 


rti ny type tite ilien j 
_ The insulating properties of a y ‘YP t pad is a it. Ths 


"deflection under load. d. Experience has shown that in order to secure the best 
results in machinery y insulation it is important to adjust the dimensions 
the pad 1 to the load and, also, to the speed of the" machine, or frequency of of 


vibration. 9 Either the thickness of the pad may be changed, , keeping the area 


ane or the area may be altered, keeping the thickness constant. In either | is 
Ee the deflection of ‘the pad under load is affected, which is the chief quality — ¢ 


on which its properties as a vibration damper depends. 28 
Corkboard is widely vibration insulation, cand is 
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curve shown in Fig. 4, plotted from test data obtained 


__.. The ecorkboard blocks were p piled up so as to give four thicknesses for or vibra- 
tion tests, ‘namely, 3 in., 6 in., , 9 in. , and 12 in. Each pad was tested for a 


series of loads, and vibrographs were taken at six “frequencies: for each load. 
‘The ‘results: s obtained with two o of these thicknesses of under a 
bas Gaol ni 


elit at bo. 


“7 3 to out al on 000: to 
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 2(a). OF Fig, —VrBRoGRAPH oF CORKBOARD, 
BY 6 By 6 IN. (Unir Loan, 27 LB. ¥ 6 By 12 IN. (UNIT Loap, 27 Ls. 
" denotes the amplitude of vibration of the transmitter, a 


— may y be assumed to indicate be i 


di 


of the receiver, then 


amount.of damping. With this notation, ‘the ‘percentage of amplitude of 

vibration damped out by. the pad becomes D = 100(1—k). By sealing the 
ei amplitudes from the vibrographs and determining the damping percentage rg 7 
vee is found that, for the first five frequencies, the damping percentage for a given yo 
GE depth of pad is practically constant - The average values of D for these five 7 
frequencies are plotted i in Fig. 5. Lon enc peli esi 
eh It is further evident from Fig. 2 that, at the highest frequency, namely, 7 
oscillations per min., the amplitude of vibration of the transmitter 
decreases greatly and suddenly, while that of the receiver is not materially  ¥ 


does” ‘not mean that the « mping effect ‘is lost, but that this 
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pa ticular frequency corresponds toa or of 


over considerable range of loads frequencies, the results 
obtained at a 
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x effects of synchronism or resonance. - _ The nature and ‘effects of synchro- 4 


well known experimentally, bt but apparently in so far as. they apply 


_ It is known, of course, that every elastic element or structure possesses the 


a as vibrating ; freely a at certain definite frequencies ; at all other fre- 


quencies, the vibration i is forced | and requires” the : application of work 
ase When | a forced vibration falls i in step with the natural frequency of a struc- 
‘tural ‘element, the ‘result is called synchronism, or resonance in case the fre- 5 
quency is such as to produce sound. Since the natural frequency. is one at 
which the element vibrates freely, it is ‘apparent that) 
‘implies a notable i increase in the amplitude of vibration, 
Although the vibration of beams has been studied by ‘Castiglieno, Lord a 


‘Kelvin, and others of notable attainments in dynamics, their work seems to 


structures, they have never been reduced to ‘pumeriell 4 
7 


have a always involved some | simplifying assumption, ‘as previously: noted. A 


ke threefold composite system, such as that involved in these vibration | tests, is, 


f course, far more complicated than a a single vibrating element a a simp le 


beam, and, ‘therefore, i is further from a theoretical solution. AWA } 


¥ However, it is know m by experiment that if the natural Way of two 


elastic systems are denoted by f, and f,, respectively, the natural frequency of 
the composite system, in general, will be neither r fy nor fo: An insulating a 


- such as s those tested, also has a marked effect on the natural frequency of the 
‘ composite | ‘system. ot. his effect of insulation was studied by Berger,* who found 


that the nature of the material, as well as the area and thickness of thé pad, 


affected the amplitude of vibration and ‘the natural frequency, or point of 
synchronism. 3 He found, for example, _ that a at a given ‘frequency, an ‘insulat- 


ing pad of improper dimensions ‘might s serve to intensify the of 
Since th “the natural frequency of an element depends on tl the deformation or 

strain a to which is subjected, it follows changing the load on any 
‘system completely alters its vibration characteristics. Fig. 2(a) and Fig. . 2(b) 
exhibit the vibration properties of the corkboard pads tested under a u unit load — 

of 27 Ib. . per sq. in. . Fig. 8(a) and Fig. 3(b) exhibit the properties of th the sa 
pads under a unit load of Ib. per sq. in. For the first set, synchronism is 
_ outside the x range of the tests, while, in the second test, synchronism occurs at a . 


critical speed of approximately 1 500 rev. per min, 
‘This comparison is important. as indicating the’ notable « effect of change in| 
unit loading ont the properties: of vibration insulators. In this case, the area 


- of the pa pad was kept constant and the load altered. The sa same ne effect might have 
been secured | by keeping the load constant and changing the a area of the p ad 


4vu 


‘The fact that. the amplitude of vibration | is determined ‘the t type and 


| By ee mensions of the pad and by the | ‘unit load it sustains, or by the unit deforma- 4 


tion under the lo load must be. kept mind in studying ‘the results here 
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: its resiliency, and makes i it damp- proof. — “When used as machinery i insulatio 
4 


4 ‘Har, 


_. The basis of the felt used in these tests is said by the makers to be ‘animal 

“hair, compressed ‘milled by special processes, and sealed by a proofing 
solution which enables it to withstand high unit compression; it also increase s 


i 


the surface is ; further protected by applying a ‘special: oil, _ water, 

oe. The ‘samples were 3 by 2 in. in area, and in : four thicknesses, né na “Tin. 


in., in., and in. The f first two samples were u used together, making a test 
a 


pad, 3 by 2 2 by 133 in. in size. The average density was 0. 397, which is equiva 


— 


toa unit weight of 2. 066 Ib. per board- -ft. Its properties » under load are apparent, 
from the load- deflection curve shown in n Fig. 6(a). 
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Fig. 6.—PROPERTIES OF Two TYPES OF VIBRATION Mars. 


these samples were so small, the r of test loads was Correspondingly 


Fig. T(a)). The average of k for this set of records is 21, 
nd the damping percentage is 79. one 


result indicates that well- fabricated hair felt 
pr as a vibration damper than corkboard for the same unit load. . The . 
material will also withstand considerably higher unit loads than corkboard. 


t 


fe This material has resilient properties similar to those of | corkboard and fel 
_ Tests were made ¢ on a special type of rubber bushing used for engine mounting ia 


4 both for ona pree ce inte terest | of such 1 use of rubber, ws} also ‘to test the claim 


October, 1929.) yIBRATION DAMPERS AND. INSULATORS 
he 
_ 
rd 
ti 
vo +544 = heet Lead | | | — 
4 Pew 
at- > e+ 4 —— 
— 
or 
— 
ny 
— 
— 
in 
ad | — 
— 
nd 
— 
oe 


D INSULATO! 


mountings e 
the load 


would: be in action, even’ on n this ‘segment the load be distrib- 
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mounted in in aa section of pipe, as shown in ‘Fig. wo such 


passed through two bushings i in series, ‘the was 
twice as much as for. a single bushing. Bids 


or rn The manufacturer’s rated loading for this type of bushing i is 150 to 200 Ib. | 

ae per bu shing. . They were tested as vibration dampers in the manner just ox 
plained under three different loads, the e vibrograph records in. Fig. 7(b) being 


_ The average damping factor determined from this test was 0.096 per pair 


8 eeves, h f — — 
“axially, putting the rubber in shear 'and loading it 
ly, they would be much less effective as 
seall ‘ and uniformly. Evident ey 
is 
— 
— 
| 
H be on the test platform. With this arrangement, each pair carried 
| thie: iat the end of the H 
| 
4 


apers, 


metal twice t this amount, or 0. of damping ‘fou By 


bushings of this particular type and 1 loading i is found to be 81. Fora load of b 


160 Ib. per bushing, the damping percentage ‘was found to be 85. 


hi One of the most important forms of vibration insulation in 1 structural work: 


is lateral insulation around piers and column footings. — For this _ purpose a 
Tight grade of corkboard is often’ ‘used because the insulation is introduced 
simply as a separator and transmits no load. Plastic: or semi- -fluid materials: 
might also’ be used as lateral insulation, simply poured into: cracks. With this 
in mind, an asphalt emulsion was tested to determine its ‘properties : as a vibtas ng 
tion damper. This was received in a semi-fluid condition. 
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aby FOR TEST 


Ee test the material in this state, it was necessary to confine it in € 


tin can, 9 by 63 by 4 4 ij in. This container was filled with the 


emulsion until it bulged and was then placed on the t test with its 


4in. dimension vertical. A square steel plate, 


3 the | can, and this, in turn, supported the end of the H-beam, 0 or receiver r. In 
shape and dimensions, this tes st pad was, therefore, very ‘similar to ‘the cork: 
board pads tested. In the case of lateral insulation, the load is nominal. ey 


-‘light load of 396 Ib. (11 Ib. per sq. in.) was therefore applied to the steel plate, 
he vibrograph records for this test are ghowa in These give an 
average value of he = = 0. 118, OF a a damping percentage of 88. 
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dries out in air, however, and although it¢ does. not completely 
, harden, but: remains plastic. or sticky, it possesses little or no resilience. - There- 


fore, although it would not transmit vibration like a rigid body under any 
conditions, its effectiveness as a vibration damper would b be relatively small, 


However, this test v was otherwise useful as confirming the results obtained 
with resilient materials, such as corkboard, felt, and rubber, since the can with 


ite: semi- fluid scontenta . wae highly, resilient, very slight ‘resistance: 


qualities essential, to an effective vibration insulator ‘a are slight 1 resistance to 
and complete resilience. instal | ni Birins 


ed 


Composite pads 1 formed of alternate layers of lead and asbestos 


ag used e extensively by the New York Central I Railroad Company i in | the Termine! 
Zone, New Yo. rk, N. as vibration mats under ‘column footings. 


umber of tests, ‘therefore, "rete made on such pads to determine their prop- 


erties as vibration dampers, as well as their physical properties with respect t 
‘resilience and deflection or la teral deformation under. load. ‘The pads tested | 
were identical i in make-up with the vibration mats used in the construction of 


the Graybar Building,* York, which were re originally devised as sound 
deadeners. They have proved effective in eliminating low pitched noises of 
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The mat adopted this work consists of five. 
as shown in Fig. 6(c). The bottom layer of sheet lead is turned up and folded f 


ter 


over the WP layer as, a protection ¢ against water. ty Care was taken, in making 


the test pads, to use ‘the si same quality. of asbestos millboard,. from the e same. 
manufacturers, a as specified for the vibration mats used in the Graybar Building. ‘2 
The total thickness of such a composite pad i is approximately in 
de deformation under heamy: loads, a sample 8 by 6 ine: 


obtained this test is shown in Fig. 6(B). 


lead or asbestos lay ers could d be detected at any load. 


A second. test was made on a similar pad to observe the effect of time ie 
“The unit intensity o: of loading on the. pads used in the New Y ork 


Central Zone i is said to -be about 500 Ib. Per, in. _To Hover this and a eomer 


1 The of the bad at the beginning of ‘the 
2 load w Bae 088 in. The scale-beam of the testing machine was bal lanced, and 


the thickness of the pad measured three times daily. AS oe results of this test aa 


lapsed time, ness, 


eee ee 


On removal of the Toad. aie! returned immediately t a thickness of 


m. in. ; after 24 hours, it was 1. 060 in.; after 48 hours, it was 1. 076 i in. 


hours, it was 1 086 in. of 068 to bso! ont api 


These ‘pads. were ‘solid that, with the test apparatus used, 
_ damping effect could be observed with a a single pad, 6 by 6 by 1 in. — With four nn 
such pads piled together, making a a test block, 6 by 6 by ; Ate in., the damping a 
- effect ‘was still so slight that its numerical value could not be definitely -deter- a 


amplify ‘effect sufficiently to get more pr on 

réliable results, ten ‘such were piled together. In two of these pads the 

thickness of the asbestos layers was 4 in. instead of 2 in.; in all other respects : 

the pads were exactly identical. This composite tenfold test pad, comprising 
altogether 40 layers of sheet | lead, 40 layers of asbestos millboard, and 20 sheets 
of galvanized : iron, made up a block, 6 6 by 6 in. in area by 103 in. deep. It was — 
tested for the full Gf from 1500 to 24 000 Ib. on the seale-. 
beam of the testing machine, which was equivalent to unit loads on oy sl 


ranging from 35 to 450 Ib. per sq. a 
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‘VIBRATION ON DAMPERS AND INSULATORS 
‘Typical from series ‘of tests are shown in Fig 


load was 340 Ib. p per sq. in., was 0. 45 and D was 55% 
A load of 62 Ib. per in., the results were the same. 
a. The average - for the entire test series, ‘comprising 228 vibrograph readings, 
and unit loads ranging from 35 to 450 Ib. per sq. k, found equal to 
ORR and, consequently, _the total average damping percentage for ten pads 
was 49. The results indicate that as the 1 unit load on the pad increases, the “ 
damping effect diminishes, which is the 


For: a dings pad of this type, of nominal li in., carrying a q 
working’ load of 450 to 500 Ib. per sq. in., and for the low frequencies | covered nM 


#3 by the tests (1 100 to 1725 oscillations min. yy the percentage ‘of amplitude 
vibration damped out may be fixed at about 5. 


af A series of vibrograph records was. taken with the test pad replaced by a 
machined steel bar, by 34 by in. in size, placed on ‘edge and crosswise, 


m; that is, with the 34-in. dimension vertical. The steel 
‘plate forming the test platform was also machined, and 1 these were solidly 


together. As might be anticipated, , the vibrograph records taken 
When the clamps were however, so that the bar was free 


Be sipenkog for the load holding them together, t the vibrograph records showed 3 
. In Fig. 11(a) and Fig. 11(b), the load is 156 and 


structural members transmitting load, ‘equivalent to 
ransmission of 


bar was replaced by. a knife- 4 in. long. "The results for a light J 
_ and a heavy load are shown in Fig. 11(c) and Fig. 11d). 


_ For the light load, the results shown i in Fig. 11(a) and | Fig. 11(c) are very J 
milar. For the load of 16 250 ‘Ib. it is to be noted that the width of the 
oH ‘beam, or receiver, was 8 in., and, therefore, the load per linear inch in | 

‘Fig. was 2 031 Ib, , whereas the knife- edge. bearing was only 4 in. long, 


- and, ‘consequently, the load in Fig. 11(d) was 4 062 Ib. per lin. in. of contact. 4 
— | Fig. 11(d) the amplitudes are very much less than i in Fig. 11(c), due to 


oi the greater load and, ‘consequently, smaller relative. effect of the forced vibra- 


tion. However, the ratios of amplitudes i in both diagrams: are almost exactly 
the same, giving an average damping percentage i in both cases of. 45. The 


“actual. numerical value of ‘this damping factor, however, not of special 


m lack of constraint depot Ob 


This general. principle, that: lack of constraint damps the 


ibration, m may be applied to great advantage in structural design i in numerou 
ways. It ot to the properties of sand gravel as vibration 
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These material ad pipe, 12} in. 


inside. diameter, as sections were 1 ft. and 2 ft. long, 
The column of sand or gravel rested on the test platform. At the 


pper_ end cov er- plate rested on_ 1 the material un under. test, without touching 


‘sides of the pipe. ‘This cover was cast-iro iron flange plate, turned down 


: ie, until ‘it ‘fitted the. pipe loosely, sO that it was supported entirely o on ‘the sand 


or gravel and had no actual contact with t the pipe, AK 


san sand tested was of a a commercial § grade, as that in 


cee 

28. WAAAAAAMAAAA AAS 43 


{ 
Th he value of the Abrams fineness modulus. was s 2. 650 The gravel t tested Was 


obtained from the subw ay excavation of the terminal improvements of the 


_ Pennsylvania, Railroad, at Philadelphia, Pa, at sub -grade between Sixteenth 


and Seventeenth Streets. Tt was found to be glacial drift, ; ground up to all 


of fineness. The ‘anslyds w was as follow id 


nie. 


No. 6.. yt 69 . ested that UN Me 

gravity of ‘this 2 “material was” 2.373, “and the 


was considerably less, no more than 12 per. cent. uf 


When the container was newly filled with either san or ion 


caused settlement which was most rapid at the highest namely, 


1 725 oscillations per min. This settlement. stopped in less than 5 min. after 
a the motor was started, and when this point was reached; the material held Mie 
— load applied t to it indefinitely, v without any d drop of the scale-beam n of the testing 
“machine, , except, as: noted s subsequently. brane 
However, there was ‘Whee to be considerable difference i in n stability between en 


sand and gravel. 
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plate 12 in. in ‘diameter was used, in. . all around 


but, a at 1725 oscillations per min., the sand began to Leen tear the 


a 
a d the cover-plate settled accordingly. od £998 | PO 
This did not happen with gravel. ‘To test its stability under vibration, . a 
 eover- -plate only 10 in. in diameter: was, tried, thus leaving a clearance of 


i in. all around, between cover and pipe-walls. Although none of the material _ 
near the top of the container larger than 4 to in. in diameter, it showed 


no. tendency to rise through this wide opening or crack, and it was found xe 


ie the motor. Since the vibrograph records taken did not show any difference 
Ba between sand and gravel as regards: their properties as vibration dampers, the 
‘cone sion is that it is advantageous to use gravel rather than sand as sub- 


undation material because of its greater stability a and because it is less liable — 


As) regards vibration properties, sand and gravel are essentially. different 


rom materials like « cork, ‘rubber, felt, and asbestos. The latter are. all com- 
essible and resilient, 1 whereas sand and gravel are ‘incompressible and non- 


resilient. to the vibrograph records for cork, felt, a nd rv ubber 
3 and 7), it is evident that their action as vibration dain. or, more 


‘properly, as s insulators, is due to the fact t that hat they r act like a dye 
a a certain Sram freedom, or i independence, between the two systems, without 


is of course still -the ‘possibility that and gravel “may absorb energy 


vibration by, internal work or r frictional resistance between the particles. — This 


possibility, therefore, must be examined. 


lous 1] here Was SU. 

. sand or gravel to absorb the « energy of vibration by internal work, , they would 
‘not show the stability. they are known to p possess. On this feature considerable _ ban 
| may be gained from seismo logy. On ‘seismograph h records, such 

; fe: as those ‘taken a at the U . 8. Bureau of Standards, s, two sets of waves 8 are ¢ early 
- distinguishable. .. In fact, they form a characteristic feature of such records. 

- When an earthquake i is recorded on this instrument, there first appears a com- 


pression wave ‘of relatively ‘small amplitude, which is to. travel in 


AA 
time w ave suddenly makes its appearance, of greater amplitude. 
than the first. ‘ This i is said to be a surface wave t traveling close to the earned! 


- The amplitude cof these waves” is the important feature fro 


of the action « of such materials as rock, soil, gravel, sand, ete., as 


dampers. ‘This may be illustrated from actual records taken on the ‘seismo- 
"graph at the U. Bureau of Standards, which an amplification ratio 


example, the surface wave from an earthquake 2.000. miles distant, — 
‘traced a graph 4 in. in width, _ The surface wave from. an earthquake under 


possible to maintain a constant load at any frequency within the ‘speed limits 


between cover and pipe- -wall, there, was no settlement at the lower frequencies, 


Fis. 
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an, “101 miles distant, traced ally 1 in. 


wave mote than’ ins width. god bree ont 


t 


would seem to be possible from a ¢ comparison of such records +o. de 

* the damping effect of distance traveled on the amplitude of vibration, ‘but 
apparently very little has been done along this line. ri Experimental data 

ig obtained during the World We ar on location of guns by means of soil vibration, 
indicated that vibration set ‘by gun-fire was observable for a distance of 
ae mile. In prospecting for oil, soundings are made by noting the time required | r 
a for vibrations set up by the explosion of a depth charge to reach the surface, but 
practically no data are available as to the effect of distance traversed - on pdedig 
ing the amplitude of vibration. It is sufficiently evident, however, from these 
ind similar ‘instances that within the limited distance of a few feet there can 


ay 


. 
nternal work. Whatever damping properties. sand and gravel may 


therefore, must be independent of the — of the material within the actual 
limits usually met in engineering practice. sroddirr oAlif als 
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oF 42-1 LAYER Wie 12(b) OF 24-INCH Laven 


SAND, LOADED TO 19 LB. PER Sq. IN. OF SAND, LOADED TO 19 Le. PER Sa. IN. 


the course of this investigation, however, a large 1 number of vibrograph 

records were: taken with both sand and) gravel. Typical results from these 

tests are shown in Figs. 12 and 13. The general conclusion i is that such 


ing of vibration n as results. from the use of sand or gravel is a surface effect, 
i similar 1 to that ‘which: results from any loosene: lack of rigidity in 
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a be the vibration at the source, localizing the disturbance ‘instead of 
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f 
it elsewhere, as would be the case if the track were rigidly. supported ona steel 


_ Mass may be used as an inertia damper to reduce the amplitude of a forced 


“vibration. For example, in the case of a large . Diesel engine, the bed-plate is 


usually 80 heavy tl that 1 no vibration whatever can be felt while standing on it; 
at point in a a structure remote or “by, there often a a serious 


in some structural member of relatively small mass, of 
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Fic. 13.—-V1IBROGRAPHS OF GRAVEL SAMPLE Fie. 14.—VIBROGRAPHS SHOWING _ EFFECT 
bis 24 IN. Loap 19 Ls. PER Sq. IN. = Mass DAMPING. 


e machine. 


With the apparatus ‘used in these tests, the forced vibration was produced 


by a relatively small mass, namel 


is nota proper substitute for dynamic balancing it is inefficient 
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the highest speed of 17 25 rev. per min. the ncceleration was: 


Ww which the test apparatus was 

"made up, were relatively very heavy with respect to the “unbalance” on the 
ele? _ The acceleration set up in these heavy m members w as, therefore, rela- 
tively ‘small. is shown in Fig. 14 by the vibrograph records at the left 
of the dia ram, which were ~— with the transmitter by itself, with no load | 


The platform was ‘then lo paded with 600 Ib. of iron weights, — 


urthermore, it is apparent that the frequeney affected the amplitude 


a high The of: ‘anbalan 1b i in. ; therefore, at 
= 


of a beam, whereas the i iron piled | on ‘the test platform possessed only distin ” 


"end was not affected by frequency. 


our sets of records were taken similar to those shown in Fi ig. 14. 
value of the damping ratio for the | entire series was found to be, 


k= 0.21 , and, consequently, the percentage of mass damping for 600 Ib. of | 


| isa dynamic phenomenon, and appears in 1 general 


in one of t two forms: } As a forced vibration, or as a synchronous | or free vibra-_ 


tion. < Any rigid, continuous media, such as steel frame buildings, steel bridges a 


q 


or viaducts, or monolithic concrete structures, serve as excellent conductors of 


vibration, but no data are available as_ yet with respect to the relative con- 
ductivity of different types of construction | as regards vibration, 


prevent the transmission of vibration, ‘it should be ““short-c 


confined t to a limited — as ‘close as possible to the source from which it 


such as mashes, there many different 


r their ‘insalitie properties. . None of them ‘Guineas the « energy | of vibra- 


tion by internal work or molecular friction to any appreciable e extent, 


‘ 
‘For heavy loads, such as occur on piers and | footings of, tall bu sldihigs the 


ailable for insulation are limited, and their resilience: and damp-— 


ing properties are restricted to relatively narrow | limits. 


Synchronous vibration may be prevented entirely or eliminated by such 


modification in the design gn of the part affected as shall throw its natural fre- 
quency out of step with the exciting frequency. 

“tite Sand a and gravel when “used as ‘insulators do not absorb the energy of 


internal friction; ‘owe such ‘as they possess to 
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¥ ibratior of high frequency and relatively small are the 


ebjeotionable from. a physiological standpoint. 


‘These tests and such other data as are available, - Se 
results may be anticipated f from research on the effect of £ modifying Feng 


detail with a view to damping vibration without recour ‘se , to resilient ees 


especially 08 vibration arising from. subway. operation and si street 
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Pasty! of the ‘Towns Scientific School of the University of Pueaibeeiie: 
res research facilities of this laboratory were available through the 


2 


F courtesy of H. C. Berry, M. Am. Soe. C. E. The hair felt used in these tests 

was a product. especially for r machinery insulation and was obtained 
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SOCIETY OF CIVI L ENGINEERS 


riage PAPERS AND DISCUSSIONS 


a This Society is not responsible for any statement made or opinion express ere 


-SPILLWAY | DISCHARGE CAPACITY OF WILSON DAM 


Louis G. Puts,* -Assoo. M. Am. Soc. C. E. 
paper the current-meter discharge measurements made on hia 


a, at Wilson Dam . The readings were taken for several gate-openings ; 
from 3 ft. to full gate and under two conditions, namely, no ‘discharge and ~ 
“full discharge through the adjacent spillways. The head on the crest was 18 
‘Discharge | quantities, together with the calculated coefficients for the several 


artly o ened gates and also for full gate, have been obtained. 


view of ‘the fact ‘that nearly every dam built, It recently y has a an overflow 
spillway, t the discharge of which is controlled by regulating gates of various 


_ these openings. Although experiments have been made and results published 


to supply data as to discharge capacities of sp illways wit round crests.and — 
_yariable gate- -openings under the higher’ heads, for example, those up to 18.0 ft. 


Tt ist not surprising circumstance that such not. A 
made. _ Entirely aside from the expense involved, it ‘is. 


of water, ter, 15 ft. in n depth, traveling at the 1 rate e of 27 ft. per sec., is a a rather 


__ Nevertheless, | this work was attempted, inspired by its: need and value to 
hydraulic science, and results have obtained which are here presented 


on sharp- edged weirs | discharging under low heads, very little has been done 


ad 


types, there is a great need for information as to the discharge capacity of 


‘The spillway section consists ‘ot a gravity overflow dam with the crest about eee 


Nor. —wWritten discussion on this paper r will be in February, 1930, 
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| double purpose of : supp rting th regulating gates and the are es okt a highway 
bridge. The: clear openings are each 38 ft., and the } piers are 8 ft. thick. The 


gates are 39 ft. 3 in. long by 18 ft. . high. 
The profile « of the t top of the overflow section, up stream from ee seal, has 

‘the shape of : an ellipse, with the equation, 

% 
horizontal and 38 ft below 1 (a)). distance 


from the up- -stream face of the dam to the gate seal is 6 fi. Down stream from 


. the seal the curve is a parabola, with the equation, 42. 585 x as ‘the axis of | 
which is and coincides: w ith the minor axis of ‘the ‘ellipse, the origin 
being at the crest. stream side of the piers is “semi- in hori- 
zontal se section, with a a radius of 4. ft. + that "forms a half round nose against the 
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ie The’ Price meters available were designed primarily for comparatively low 


velocities, up to 4 or 5 ft. per sec. Therefore, it was “necessary to construct 
a meter with bearings | capable « of withstanding, the high velocities of the spill 


flow, which are as much as ft. per sec. meter Was 
built by tlie” writer in the job ‘machine ‘shops. 
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t 
mi 
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i A chined on the end of the shaft, 
re) so that it meshed with a wheel, into the face of which was ‘set pin. 


‘This ipl in 1 revolving, came in contact with a fine wire terminal ond ‘thereby ye 


4 ¥: 
closed a dry-cell battery cireuit: and -eaused a clicking sound in the hea ad- 
 e 0 . The ratio o: of the speed | of the propeller to the worm wheel was 20 to 1. te 
This meter was mounted 0 on the end of a 2-in. wrought-i -iron . pipe in such a fi 
anner that ‘the plane of the coincided. the plane. of the 
“side. of the. gate (see F ig. 
4 4 ft. in ‘flowing water, a a 10-3 


2-in. ‘pipe. In order to place the propeller over the it 
ance ff was necessary to offset the meter a few inches down stream, and this was 


by. 1-in. and-ell fittings connected to the end of the 2-in. in. pipe (See 


The 2- -in. ‘pipe support was sufficiently strong to allow the meter to pene- 
trate 43 ft. _ of flowing water. This support was al about 82 ft. long and, when 
vertically. against the -stream side of the gate, w was held in that posi- 
tion by iron ¢ clamp fastened to the top flange of the gate. This pipe was 
used also as a conduit for the circuit wires from the meter to the observer on 7 
the top, of the gate. Readin dings were taken en for various gate-openings at several 
in. vertical sections of the lischarging jet. hese ebotions were located 


| 


at the center of the spillway o opening, at points 8 ft = the 


In n order to calibrate with : a known v locity, it “was 


their lines of sight parallel to 5 other. The course of the boat to 


- these lines, and the observer on the boat determined the time to travel this 
— 1000- ft. intercept by means of a stop- -watch and signals from the instrument- Br 
‘The boat eq juipped with a tachometer Ww yhich indicated the speed of 
_ the drive shaft, in revolutions per ‘minute, and this was the only “means of 
a holding the the ‘boat to a uniform speed. - The speed of the current meter was 
taken for a period of 1 min. These’ date. plotted to give the relation between | 


revolutions per of 1 to o velocity ir in second id of the boat, 


shown i in Fi rf 
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is cus omary, ‘the ‘metered results o btained i in the were arranged i in 
vA 
(Fig. 1 (e)), the velocity of the ‘computed and, fnally, ‘this velocity) 
‘& was corrected to give results under a uniform head. of 18.0 ft. which the 
ool level at. Elevation 501.0 (normal operating pool level), arid 
In these measurements it been assumed that the velocity as ‘recorded 
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aring 


by the meter is the horizontal component of § any diagonal flows which may exist. Rie vg 
The shaft of the meter was ‘supported as rigidly as possible i in ae sf 
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SPILLWAY DISCHARGE CAPACITY, WILSON DAM. [Papers 


2 a, multiplied by the : area in ‘the plane, D, is equal to the 
' multiplied by the area in the plane, AB. one area in in the plane, CD, is i in the 


ade 


Pool Surface 18.0 crest ghibsiop 


Full Gate 13.5 


4 gate- the intensity of velocity for various depths ‘below 
the bottom of the gate. Fig. 2 (a) shows the vertical velocity curves for a 


d Es section at the center of the gate, § and ‘Fig. 2 (b), those for a section 3 ft. from 
one end of the s spillway. DD. L0G" nous’: af 


The areas under the curves of Fig 2 (a) and Fig. 2 (bd). ‘were measured 
a planimeter, and the results obtained were plotted 80 as to give a curved- tg 


1th a 


line relation between the gate- opening, in feet, and. th 1e vertic al —— 


in square feet per second, for the two sections of the discharg 
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cetober, 1929. SPILLWAY DISCHARGE CAPACITY, WILSON DAM 
in Fig. 3, the values plotted for the areas are the products 
of water depth and average velocity for ‘the various gate- openings prog, 


 ~*Fig. 2 (a) and Fig. 2 (b). Since these points were at odd gate- openings, it = Sen 
necessary ‘to read from the c curves, the velocity areas at openings: corre- 


sponding to even for both sections, in order to integrate for the 
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G. ELOCITY REA CURVES. 
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“charge « over a a spillway with a movable gate. Consider a rectangular vec 


= head on the lower edge. oS 
area of a differential element of t the rose -section.. 


ead on the element, 4 F. 


Pe ee Then 29> /2q2z gz d FA, and the discharge for the entire orifice is the in 


tegral f this expression for entire area, 
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< case, the rate of discharge is ‘ 
sient to this ideal value. The result may be e written, 


_ This: is. the basic formula. When the gate is closed, 


it is the vertical distan pool level to the of the 

ee water in the plane of the crest. There is a considerable slope to the water | 
surface” as it approaches the crest, and if this” fall is considered as h, i 
(1), the full gate discharge ean also be obtained from this’ expres-__ 


fe. sion. The value of h h, should not be taken as the distance from the pool level — 


down to the point where the ‘gate clears the water, but rather it should be 


Ts ~ equal to the head on the crest minus the average depth of the discharging j jet. 
It will be seen from Fig. 5 that the gate completely clears the upper nappe - 


a gate- opening of 14.97 ft, whereas the average depth of Peres water is 
tal 13.95 ft. This would make h, = 18.00 — — 18.95 = 4.05 ft. 
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Distance on Crest of Spillway between Piers in Feet 


Fro, SURFACE ‘AT THE Crest — 
= 0; , then Q , which i is the formula a rectangular weir. 
a It ei be noted that the coefficient, m, is used, in this study, for the sectan- 
cy gular orifice formula, while ce is used for the ‘rectangular weir. The r reason for 


this is that the coeflicient for the latter. is s different, due to the fact that hi 
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is assumed e qual to zero. 


othe Discarce Formuta witn Gare Partty OPENED 
ree To 


2): a function of the length of the spillway and to integrate between the Himits 


determine discharge it is necessary to express the vertical velocity ares 
week's): 


‘s et of this length. Since it varies from the pier to the center of the gate- opening, 
the ve vertical velocity” area can be expressed as a function of this distance 


aa ut by the equation of an ellipse, No doubt there i is a rapid decrease in 1 the rate of “ 
change in this area ‘within a few inches the and ‘eonse- 
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SPILLWAY DISCHARGE WILSON DAM 
quently” the curve departs from any definite function of the spillwe 


"However, the percentage of error is. ‘small ¢ and | can k be neglected. 


‘is established by. solving for the constants, A oni 


tical velocity area as found from Fig. 3, is here as de condinae, 


0 
and it in moving according to Equation (2) between the limits of x and ies 
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When B, and 


Substituting this value o of he general formula ‘(Equation (2)), and 
‘solving for y 


the discharge, Q, is equal 


4 N4A A* — L* + A? sin- a 


‘In the problem discussion, and L (see Fi, ig. 6) are 

L = 38 ft. and - 4 te 

Computations for the through each foot ‘of gate- opening are 
as shown in 1 Table 


1. The values of the areas, A and B, are 4 iia Pat 
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from. Fig. 3.1 It. will be noted t that, Table 1 gives the discharge res ‘full gate- 
opening, to be 94 450 cu, ft. “per as computed. by Equation For 

‘par ‘ticular opening, , the. elliptical curve integration may give a result less than” ES “A 
‘the actual due to the greater difference in the > velocity, areas, A and a. if the 
velocity area at Ys is ‘divided by the “depth of ‘the water at that point ( 


™: oe the average | velocity for the section is 18.8 ft. per sec, — ee 


or the ‘section, is = 18.7 ft. per sec. 


“area of the: 3 jet at full gate is 529. sa. ft. 5. 


“The round-nosed piers do “fally 
at the The being compelled: to. make further com 
traction because the diagonal flows. ‘This crowding tendency toward the 
“center forms the elliptical “curve as & i in Fig. 5. is noted that the gate 


would clear the water at the 14. 97- ft. ft. opening, while the average. depth is: 
18.95 ft. In computing values for the ‘coefficient, m, in Fig. this average 
depth: was subtracted from the total head of 18.0. ft. on the crest to obtain the | 


value of h,, which i is 4.05 ft. This i is why ‘it has been to “Average 
Depth of Discharging Je J et” instead of “Gate Opening”, Th The coefficient, mM, 


was computed | for ‘these conditions by Equation (i)... points were 


plotted as shown i in Fig. 7 and a smooth curve was ietewh through them. - Revised 


ideal coefficients were then read from the smooth curve and the final discharge 


values were computed from them. The coefficient, c, in the Francis formula, — 


corresponding to. this coefficient, m, i is 3.420 for full-gate discharge. ee Se oe 


a. The discharge c' curves on Fig. 7 aig ‘plotted against gate- openings, thereby LS 


giving the maximum discharge at the instant the gate clears the water. As the : 
gate ‘Tises through the upper 12 in. of flowing water, the tangent of the curve 
rapidly ‘approaches infinity, 2 and the increment of discharge becomes less for 


any increment of  gate- opening until the gate clears the water, ‘beyond which 


ae The ‘discharge of one spillway 1 is increased materially if the adjacent o open-- 

‘ings are discharging at the ‘same time: J § ‘This i increase in quantity discharged 
ean be treated as if it were due to an increment of head. Thus, if the head, H, oe res 
produe es a discharge, Q, with adjacent gates closed, H ++ 4h will produce 


e+ with them opened, wherein’ can have, without appreciable error, 
the same ratio to Q+ 


Since the values of fH an Q we known see Table 1), it 7 
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above the crest, and then solve for the head necessary to 


velocity curve, under the condition of gates ‘closed, to ‘coincide 


urves) 
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ae Fic. 5s —COEFFICIENT AND DISCHARGE CURVES 


.t the center 0: of ‘the spillway, with ‘full gate: of 


2.0 ft., above the ‘crest, the velocity is 24. 8 ft. per sec. under the first condi- 


Wis 


_ tion and 25. 6 ft. per sec. under the second condition (see Fig. 2 (a). Since 
rT) {Ti Pie 


head of 16.0 ft. produced ‘the velocity of 248 ft. per ‘sec., a head of 
4] = 17.08 ft. may be expected to produce the velocity | of ¢ 25. 6: ft. 
This is equivalent to raising the pool level to 17.08 - - 2.0 = 19. 08 ft. 


gates fully, i is 3 similar to | of raising the pool 1. 08 ft. 


in which, ‘equals Q 4q h, equals H +4 h, the discharge, 


be found all other ‘values are now ‘known. Equation (8) holds 
Od OV at” thet. 
repay, | but also for gates partly opened, i in whi 
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values of A, and his , the respective heads on the top. of the jet,. must. be intro- 


The. curves of Equation in Fig. for the: two conditions : 


making. the necessary substitutions ‘in Equation (1). The corresponding, 


deduced coefficient, c, in the Francis formula fo, full gate discharge, i is 3.738, 


DiscHARGE OF ONE OPENING Unver Conpition or Apsacent GATES 


eli ig. 7 shows the discharge of one opening under the conditions. that both 


adjacent gates are either closed or fully opened. Although no ‘measurements 
were made when one ¥ adjacent , gate was. open and the other closed, it is reason- 


tho to assume that, “under this ‘condition, the discharge would be the mean 


of those determined from the two curves. | Thus, if one adjacent gate 


closed and the’ other fully open, the discharge of the 0-ft. 


gate, the ‘effect 0 on the discharge. of the ‘no would be 


q _ If the adjacent tn twee each opened as much as the intermediate gate, o 


' the effect would be | slightly less. than under the condition of adjacent gates 
fully opened, _ because er every particle of water in | the neighboring, regions for 


the of gia is in motion 


Pp. With adjacent nt gates fully opened, the discharge of ne 38. ft. sachet 
a head of 18 ft. on the crest at full gate, is 10 848 eu. ft. per | sec. 2° This would — 
‘ give a total spillway capacity, of 10 848 x 58 (number. of (38- -ft. openings) = = 


629 184 cu. ft. per sec. F urthermore, if two or more gates 1 ‘were open on both 2 


E sides of any discharging opening, this ‘condition would increase ‘the ‘capacity ¢ 
of the latter slightly. There is a limit no doubt to this discharge 
“effect by opening more gates. Perhaps the effect would not ‘be appreciable 
beyond two, but, regarding this limit, no_ information on which calculations 


Comparison ‘BETWEEN _FLorence Gaver Raine anv Wiuson 


4 XA x Lg 


The ‘United ‘States, “Geological Survey gauge at the. Florence, Bridge 
about miles down stream from the Wilson Dam. This: offers, 


“charge: F lorence § gauge “was established in 187 1. a rating. curve hai 
been us used for it since 1894. The co control at the section is considered practically 
permanent. On this’ rating | curve appear approximately 120 points indicating 


current: meter measurements from a range of 8 000 to 319 000 sec-ft. ode 
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000 to 345 000 cu. ft. “per sec., using ‘twenty: four ‘different’ flows within 
“ry this range.’ These data included: (1) The e setting of each of the fifty-eight 
spillway patés: (2) the ‘trash ‘chute opening ; and (8) ‘the quantity of water 
passing through the ‘turbines: based upon power- discharge ‘eurves.’ 
__ these data, the total dischar ge of the’ river was determined, using the fore- 
going rating for spillways (see Fig. _ The Florence gauge discharges 
were taken from the official river records for the exact time when the recorded 
flows at Wilson Dam reached the Points were selected only when 
the \guhize constant reading ofor ‘six hours. ‘This allowed. ‘ample 
time for travel between the stations. oth patie 311998) bs 
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at othe data for the ‘spillway computations a1 are shown in Table 2.. These dis- 
charges were listed in Table 3 and were added to the discharges through the 
- turbines ‘and trash chute, thereby giving the total flow past ‘the dam. The 


gauge heights and ‘discharge rating of the: Florence’ gauge are also 


‘included i in n Table: 8 for comparison. Hi x08 1198 
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The discharges in (2) and (8) of Table 38 were deducted from 


values in vera 
By drawing th the 45° line, which would be the locus al 6 all I the soli if the tro 
Bs ‘methods checked ‘exactly, it will be » seen. that the actual average relation li line 
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ines in 1 percentage of the spillway discharge and plotting this to 


he latter quantity, gives the compound curve marked, “Difference Per- 


centage of Spillway Discharge”, part of which is negative and part positive. BG 


‘TABLE 3. —Discnarce ‘OF TENNESSEE River AT Witson Dam Basep UPON THE 


IN Comparison WITH ‘THE Discwarce FLORENCE 


aye UPON TE THE UNITED Srares Survey 


spillway taken Discharge c of "Discharge of 
rom Table 2, | trash chute, turbines, 

‘in eubie feet | in cubic feet 
per second. per second. | per second. persecond. | 
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at Wilson Dam,| * 
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Florence gauge would be 290000 + 0. 02 X 290 295 800 cu. 
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sideration of discharges through trash chute or turbines which “must naturally 
be ‘added to’ the quantity resulting from the use of Fig. 8. Avon” 
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Tue PRESIDENT AND Boarp or Direction, yewilige 


AMERICAN SOCIETY OF CIVIL ENGINEERS 


Ss 


in its publications. 


L FACTS CON ee FAILURE | 


—On April 24, 1928, the ‘Board of Direction authorized the 
appointment of a committee of three to compile for the information of the 


membership of the Society, the essential facts disclosed in the various official 


‘of. official committee, reports, but. it directs attention to the. fact 


lille being official, inspections | of the structure were made by many engineers 


nd 1 geologists contributed valuable articles i in the technical | press. The 
a ‘Committee has not attempted to list or abstract these articles, but 


membership to the various engineering indices. 
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miles north of the city; it failed at midnight, March: 12, 1928, 
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. Th he dam was " ai gravity ype, was arched ona radius of 500 ft. to the ; 


i 


-‘up-stream face o the. crest, and was 700 ft. long. At its westerly ¢ end a a wing- 


wall continued al ong the crest of a narrow ridge, finally, ‘terminating at a a [ 


about. 500 ft. from the | end of the ‘main dam; a small gap. beyond 
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is knoll was closed by a low concrete wall. — ‘The main dam \ was 205 ft. high, 

i 16 ft. thick at the e crest, and 176 ft. thick at the a 


was: carried» up in steps ; uniformly 5 ft ft. high, but v varying in width. Ther 
"were no vertical contraction Figs shows: lan of the and 
The conditions of design a are summarized as follows: 


(a) ‘Formulas used »are given in, by Morrison 


Brodie (Second Edition).  Overturning moment | 


__horizontal water pressure only was considered. 


Pressure on of or stream limited to 20 000 


(e) Unit w eight. of 140 lb. per 
Unit weight of water, 62. Ab. per cu. ft. TO. 
9) Dam designed as gravity section an 


Eleven spillway openings, each 20 ft. wide and 1. 5 ft. in in were 
groups” near the center of. the dam. OF, ive outlet pipes, each 

at vertical intervals ‘of about | 36 ft., were controlled by 


The elevation | ‘of the crest of the parapet was 1838. 06 ft., ‘of the crest of’ 


the s spillway lip, 1 835.00 ft., and of the bottom of the maximum section, 


The foundation excavation in the bottom « of ‘the ‘canyon, up the 


s prepared by notching into the rock of the canyon wall, 
g the concreting up with ‘the excavation, along the natural Blames of 


goross ‘the main channel and about half way up the west side, was | laminated 


schist, the dip. of ‘which approximated the slope of ‘the east abutment, 
and the strike ‘was almost normal to the long chord of the arch. About half 


way up the west abutment there was a contact and fault between this mica 
schist and a dark reddish conglomerate, which « composed all the remaining 


portion of the main dam site and the westerly ridge. 7 
No cut-off wall was pda’ under the up- stream face of the dam, but 


{ all ‘key-wall n not ‘more than 3 by 3 ft. at any place was cut. into the 


‘schist and ‘conglomerate up along the abutment about 25 ft. from the 


upstream face of the dam, and ; a very ‘shallow cut- off wall was carried along 


wiry ont to cite 


ees the upper side of the wing-wall. No grouting was done at any point i in ‘the 


No ‘provisions were made to ‘relieve’ uplift except that the 
bottom of the canyon ten holes in two lines were bored to depths variously 


TO ad an 
‘reported to have been from 20 to 30. ft., and cross- connected to a central outlet. q 
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aly on the west pone 


_ was partly filled. Two or three weeks. before the failure. considerable seepage Pr: 
develop ed under the wing-wall, necessitating the installation of drains below 


it, , and the relocation of a service road. During the 24 hours before the dam 


“finally collapsed, the « seepage e under the west end of the ‘main dam 1 increased 

Be About midn ight, March 12, 1928, the dam suddenly failed. ed. Both the east cad 


d west ends of the main dam were carried out, leavin g the section near 
center, and in the lowest p art o of the channel, ‘standing. gr greater part of 
4 the left or ‘easterly portion i in very large 1 masses remains at, and just below, the 


4 dam; all fragments of the west en end i have been swept away. Large fragments ie 


2 
of concrete (weighing up to 1 10 000 ) tons) are scattered from 2 000 to 3 000 ft 
= the wrecked structure. The locations of. the largest fragment s are 


shown in Fig. 8(a), and their original obiens in the dam, in Fig, 380). 


7 ‘The flood wave attained a maximum depth of about 125 ft. in the canyon — 
Pas) 
below. the dam, and at Power House No. 2, ‘14 miles below, in a gorge 
In the westerly abutment, the ¢ conglomerate was washed a away to a depth 
oa ‘ £. ‘of 20 to 30 ft. and on the easterly ‘side of the standing structure, the schist yo 3 
was eroded to a probable maximum depth of 40 ft. An examination after 
failure | disclosed a: ‘tremendous slide at the east abutment which was active 
Seepage was discharged from construction joints and contraction cracks 
7 , in the concrete ‘during the first two or - three days, , and, in some cases, up to Pe: 
week « or ‘more after the failure of the da a gad. 
<3 7 Levels along the west wing-wall after the failure showed that i it hi 
rom slightly less t than to x nearly 3 
ay ‘Triangulation « on a brass station - plug i in the crest of the standing section Ai. 
of the dam showed that the station itself had displaced down stream 

sf and toward the left abutment 0.7 ft. Measurements between other points not | 
st on the da m were made and did not =. with measurements 
prior to the collapse. wort iy produpe The 
gauge installed on top of the dam to ) give continouus 
a the water surface in the reservoir remained in place, after the failure, on 
top of the standing section in _mid- stream. The pencil graph “from this 
i 2 instrument was promptly recovered and forms an ‘interesting item of evidence _ 
A seismograph at were erin Calif. about 3 85 miles. from. the dam site, 


2 _ furnished records that were examined in connection with the possibility. 
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of the: commissions were published in whole or in n part in t the 


technical press, ‘which ‘also contained | @ number of other very valuable articles 
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FAILU RE OF ST. FRANCIS DAM 
—The Commission appointed by ‘the Governor of “the State of Cali- ha 
4.—The Committee appointed by the Los Angeles City. Council. 
_ Consultants by ante, Pera, Mater, Dis 


6—The J fury drawn by. the Coroner ‘of Robles County. mati 
findings of these \ various committees | or ‘commissions, and com- 
are given herewith, 
Committee Appointed by the "Board of W Water and “Power Commis 


gone. ae the City of Los Angeles. —On March 18, 1928, the Board of Water — 
. and Power + Commissioners of the City of Los Angeles appointed a a committee ae 


consisted of: D. Ww. Murphy, Am. Soe. C. E., Consulting Engineer; R. 
Hill, formerly Geologist, U.S. Geological Survey; F. Tolman, Pro- 
fessor. of Geology at | Stanford University. aut. T.4 


a sie “(1) The manner in which the dam failed or where the first break occurred 
has not been. determined. feel that for us to attempt to answer these 
questions would be to indulge in opinion or speculation. 

ine (2) The failure was not due to inherent weakness in the cement structure. 


(3) There are no records of any seismic disturbances that could have os 

caused the failure. 


There were weaknesses in foundation under both the eastern 
‘and western (right) abutments sufficient to have caused failure. 
The weaknesses of the eastern abutment were due to 
ss of the slope of the planes of schistosity. These planes, enoeally 
permit easy under the abutment. 


wet and thus ‘the the consists of clay, 
—  €(8) The conglomerate was cut by numerous fissures filled with gypsum. 
.y This gypsum is slowly soluble in water and any passage of water under a. . 
dam even in small amounts would in time produce openings. The dissolving 
and earrying out of the gypsum would produce a condition whereby the rock 
masses softened by water could be out of the foundation, 
—  “(9) Recent surveys show small movement at two points on the right bank 
‘since the dam was constructed. It is possible that local movement of the 
& conglomerate above the fault line may have been a contributing factor in 
“Tt was: ‘clearly appare nt in our: studies ‘that the foundation To rock 
upon which the dam stood was weaker and less able to support the load upon | 
it than the material of the dam itself” 9 


“The weakness of the eastern side is of 
character and less apparent than that of the western side. The schist layers 
lying parallel to the steep ‘slope of the canyon: ‘are poised ready for sliding 
and any moistening of these slopes decreases the resistance of the rock against ies 
such motion. Any leakage occurring on the eastern side before the dam failed: iS 


would wet the lamination planes and increase the tendency to 
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FAILURE OF ST. FRANCIS DAM 
Committee | Appointed by District Attorney of Los Angeles County.— — 


About March 15, 1928, District Attorney Keyes appointed a committee is 

engineers end geologists to. “investigate the disaster” ‘made up as follows: 

ELL. Mayberry, Consulting Engineer; ©. T. Leeds, M. Am. Soc. ©. E., Con- q 
sulting Engineer ; W. G. Clark, M. Am. Soe, . E., Consulting Engineer ; A. E. 
Sedgwick, Professor of Geology, University of Southern California ; and L. Z. 


The findings of ‘this Committee Coroners jury on 
April: 8, but the report was 1 ‘not ot published. 
ae report _ of this Committee was unanimous. Some of the members 


| 


supplemented the written report appearing as” and answering 
as 


questions before the -Coroner’s j jury. conclusions: of the 


a) The failure | of the dam 1 was due ‘to defective foundation material, 


Ba _ became softened by absorption and percolation of water from the reservoir 
and was by hydrostatic pressure pushed out from under the dam structure, 3 
permitting a current of water of high velocity to pass under this sector of — 
_ the dam. This current, by eroding the soft foundation "material quickly 
extended the opening 1 under this portion of the structure to such an extent 
ide a part of the Westerly sector of the dam collapsed through lack of ‘support. , 
ce r.. (3) Following failure in the Westerly sector, the escaping water swirled | 
vay across the down stream toe of the dam to the easterly side of the canyon, — 


causing | a slide which already weakened bond between the Easterly 


a _ sector and the side wall of the canyon, , allowing the Easterly sector of the 


(4) A portion of the Easterly sector of the dam fell and now lies up- — 
stream from the original face of this sector, indicating that this portion failed 


approxi- 
seven- -tenths (0. 7) foot its position. 


ae The present angle of the upstream face indicates that in addition to moving — 
downstream, this sector of the dam rotated, slight. degree, carrying the 
- Westward side to the southeast. 
“(6) Examination of the foundation the of the 
dam now standing, shows a fracture in the schist upon which this sector rests, 
“indicating that the break which permitted the downstream movement, occurred — 
in the foundation materials and not in the concrete of which the dam was 
(7) The condition of the foundation under the central sector and ‘the | 
foundation materials now attached to blocks of concrete carried downstream, — 
_ indicate that the bond between the concrete and the foundation was stronger 
than the cohesion of the cleavage planes of the foundation materials. — 7 
_. “(8) The record made by the automatic recording gauge installed on the a 
' central. sector of the dam, shows that for the period from midnight on March ~ 
Ee 11 to 11:30 Pp, m. on March 12, 1928, the water level in the reservoir dropped — 
five hundredths (0. 05) of a foot. The Bureau of Water Works and Supply 
-Teports: _ was 8 not, drawn from ‘reservoir ir. during, This 4 
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234 hours, or the rate of 12.9 cubic feet per second. 
-[Correeted for evaporation.} = gilt Ton log 
> aa The gauge record shows that the drop of water level in the reservoir 
Ber 8 P. m., March 12, to 11 :30 P. M., March 12, was. thirty- five thousandths | 
during hrs., | or at the rate of 
The gauge. indicates that the collapse of the dam 
2 330 and 11:50 p.m. The movement of the gauge after 11:30 is so rapid 


that it can not be accepted as an indication of the “water level in the lake, | 


merely as an indication of the water level at the face of the dam. af 


“a “lle It is the conclusion of this Board that the dam was constructed 
with 


It is s the conclusion of this Board that the 


to the incompetent geological formations upon which the dam was constructed. BG 
(18) It is the conclusion of this Board that the dam as designed sh Id 
not have been constructed at this location. 


sti 
It is the conclusion of this Board that due ‘conditions ‘itis 


I not economically feasible to erect a safe dam at this location.” 


In some general remarks, this” Committee ‘states that it “has found 
support a theory tha the failure might have been caused by 


either. an earthquake or an explosion. It. makes. ‘the recommendation that a 


State Board should be constituted to pass upon the design, foundation condi- 


ions, construction ‘of all dams in the State bev 


he Commission Appointed by | the —On March 17, 1928, 


announced the selection of four engineers geologists 
being afterward added) to ‘ ‘investigate the causes leading to failure. 


The personnel of this commission ¥ was as s follows: A. J - Wiley, M. Am. Soc. 


Cory, M. Am. Soc. Consulting 
, Professor of Geology, ‘University of California; and 


“some, Professor of Geology, California Institute of Technology. hun 


complete "published by the California’ ge Printing Office, 


rations are 


ce Figs. A and 5). This. reported its unanl- 
mous conclusions on March ‘27. ‘These w ‘were: wlont 


The failure of St. Francis Dam was d due to defective foundations. 
There. is nothing in the failure of the St. Francis Dam to indicate 
‘ee the accepted theory of gravity dam design is in error or that there is at 
Ben Ftp about the safety of concrete dams designed i in accordance with ve 
2 theory when built upon even ordinarily sound bed rock. On the. con- 
m4 trary, the action of the middle section which remains standing, even under 
such adverse conditions, is most convincing» evidence of the stability of such 
structures when built. upon firm and durable bed rock. Pe 
The failure of this dam indicates the desirability of having all such 
structures erected and maintained under the supervision and control of state 
- authorities. Water storage, with its necessary concomitant dams and embank- 
is peculiarly essential to the development of California resources, | 
in the great majority of cases failures would result in serious loss of life and» 
This disaster emphasizes the fact that while the aceru to 
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FAILURE OF ST. 
ct the builders of such projects, the failures bring disaster to others who have 
bs no control over the design, construction and maintenance of the works: The 
police power of the state certainly ought to be extended to cover all structures 
impounding any considerable quantities of water.” oft r 


In support of the conclusions tl the report states, in as follows: (a 


“The first. indication of failure, given by the automatic wa’ er register 
° qgeiaée on top of the central or standing section of the dam, was a gradually — 
accelerated falling of the water surface, starting about 11:30 Pp. M. (corrected 
-— éiiney” and aggregating about three-tenths (0.3) of a foot at about 12 p.m., 


when the failure was indicated on the record by a rapid fall in ‘the water 


“The material in ‘the: dam i ; demonstrated by inspection, by tests ‘and 
e3 finally by behavior of enormous blocks remaining from the wreck, to have been 


ral of satisfactory quality and adequate strength. Tests of samples cut from — 


‘typical blocks showed an average crushing strength of about 2 400 pounds 
er square i inch, which is much beyond any stresses to which it could have 


subjected under normal ‘conditions. ai: tl 


“There were no contraction joints built in the dam. , which is the case in 


' many existing dams, and, in any event, the failure can not be attributed to 


“There can be no question but that. ‘a dain ‘properly built upon 


and unyielding foundation would be safe and permanent under all con- 


a _ mendous violence. Indeed such a dam may properly be deemed to be among © 
' _ the ‘most durable of all man- -made | structures. — ‘Unfortunately in this case the 
‘foundation under the entire dam left very much to be desired. The material 

an ‘under the central and left, or easterly, end was a mica schist of thin and 

‘easily separable ‘The west end was founded upon reddish 


_glomerate which, even when dry, was.of decidedly : inferior strength and which, q 


> Zao wet became so per “that most of it lost almost all rock characteristics 
ey N umerous samples taken from the “present surface which has been eroded to 
considerable depth below the original foundation and some samples from 

: underneath the remaining west wing wall, quickly softened and changed | n 
either mushy or! gr ranular mass when immersed in water. Unfortunately 
& this material is of such a nature that when entirely dry it is hard and rock- 
Tike: in appearance characteristics, although defective in compressive 
BS = strength, — Of two samples taken from the firmest part of the eroded founda- 
SS one broke in ‘preparation for testing and the other, cut into a 5. 17 inch © a 
_ cylinder ‘7.12 inches long, showed a compressive strength of only 523 pounds 
S = square inch, or between one-fourth and one-fifth that of the concrete in 
Eas moistened by exposure at the time of the dam failure, but on the other 
Bd _it would have been much weaker with a larger moisture content. ae 

a such a formation, the ultimate failure of this dam was inevitable, 


ae ‘galleries, pressure grouting, drainage wells and deep cut-off walls are com- 


Bi, _ monly used to prevent or remove percolation, but it is improbable that any 
: . ‘or all of these devices ‘would have been adequately effective, though they would 
ave ameliorated the. conditions. and postponed ‘the final ‘failure. = FOUTS 


“Many of the available data initial. foundation: failure 
‘oeeurred near or at the old fault or contact, between the conglomerate and 
a ‘schist under the west end, and was due to the -percolation. of water into and > 
through this section of the . foundation, with ‘esulting softening of the con- 


eeivable conditions, | except perhaps faulting and earthquake ‘shocks of tre-_ 


the dam. Greater strength might have been shown had the sample not a 


‘unless water could have ‘been’ kept from reaching the foundation. Inspection 
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3 gléinerate under Bither’ or a settling of the’ con- 
Bs erete at this place, or both, occurred, quickly followed by the collapse of large 


S j. “It is probable that the rush of water released by failure of the west end 
caused a heavy scour against the easterly canyon | wall at the toe of the dam. 
_ This ‘rapidly cut away the schist including the material under the toe of the By ; 
east part of the dam and caused the failure of that part of the structure. The -— 
sy “escaping water then continued to cut away the schist from the east wall of — 
the canyon until a maximum depth of about 30 feet below the original 
“Af tact which | should be ‘very reassuring as to the stability of a gravity 
dam on reasonably sound bed rock is that although the central section, still 
- standing, 1 must have been exposed to tremendous and sudden stresses amount 


or to shocks, while still : subject to practically full water pressure, it is undis- ee 


© 


stream and 6 inches toward the easterly abutment.” 


—The Committee Appointed by the Los Angeles City Council.—The 


ite 


y _ Los ‘Angeles City Council on March 16, 1928, , selected Dr. Elwood Mead, Chief 


of the U.S. Bureau of Reclamati tion, as” ‘Chairman of a committee of investi- <a 
GAT 


- gation. The other members were afterward selected 1 upon the recommendation — 
of Dr. Mead. add vd ‘stout esw ais bir 
‘This Committee was constituted as follows: : Elwood Mead, M. Am. Soc. 
E., U. S. Reclamation Service; L. C. Hill, M. Am. Soc. E., , Consulting 
Engineer; and, Lansing H. Beach, M. Am, Soc. C. . E., Consulting Engineer. 


The Committee was assisted by: D.C. Henny, M. Am. Soc. C. Con- 
sulting Engineer ; ‘anid RF. Walter, M. Am. Soe. C. E., Chief Engineer 


Its report was filed with the City. Council and was published i in full, exce 


onl The Committee agreed with the other investigating bodies in attributing 


= 
the failure to faulty foundation, : as shown in the following quotations from 


= 


(2) The concrete of whieh dam wes bait was of axiple’ strength to 4 


ay 
 “(3) The failure cannot be laid to of the earth’s ~ crust, 


The dam failed as a result of defective foundations. 
This failure reflects in no way on the stability of a well” designed 


dam, properly founded on suitable bedrock.” celeste. 


belief ‘af that the dam fa iled because it’ rested 


Consultants Selected by the Santa | Water Conservancy 


—On April, 8, 1928, the Santa Clara Water Conservancy District 


E. ‘Grunsky, Past-President, Am. Soe. 0. E.,. and E. L. Grunsky, 


Am. Soe. 0. E., a8 engineering consultants and authorised, them to select 


a consulting geologist. Dr. Bailey ‘Willis, Professor Emeritus, of Stanford 


Lar * New Reclamation Vol. 19, pp. 66-71 
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was chosen, and on 10, 1928. 


neering and geological report was submitted April. 19, 1928, and been 


The conclusions of the Engineering Repor are as fo : jadoxg ei 
oad os The site at which the dam was built i is not a suitable si site for a dam of We 


to iy solid gravity section dam, without. thorough hillside and foundation drain- ; 

age is adapted only to locations where contact of the * ar a with t the I 7 

‘material, preferably fortified with deep cut-off y wal ls along or near the up- 
stream face, either completely intercepts the flow of water under the dam or 


checks it to such an extent near the up-stream face that only moderate hhydro- — - : gr 
static pressure can develop under the dam. Where sites are suitable, cut- off a by 
walls and foundation and hillside drainage ‘down-stream therefrom accomplish _ of 


Neither solid gravity dams nor other & of. dams v d 
should be selected for localities where minor ‘erth’ movements such as slides ‘a & 
or swelling ground are probable. 

+ “The old slide against which the dam rested at the east, its composition of ob 
mica schist bedded at an angle of, or approaching 45° with the horizontal, a a 
“practically: paralleling the general ‘slope of the canyon wall, and shattered by 7 8 


Q 


previous movement, subject to lubrication with water from the reservoir as 

a as with infiltering rainwater, offered only insecure support to the dam, § & 
and this was rendered more precarious by the adoption of a design Sa. om 
did not include adequate foundation drainage. 
_ “At the west end of the dam, the material on which it rested is more a fis 
ess pervious and softens when wet. It remains doubtful whether any pre- y 
cautions (such a as cut-off walls and weep- -holes) could have made this a satis- ; i 
_ “3, The appearance, early. as January, 1928, of. cracks i in the 
other than temperature cracks, indicated a movement of the dam. ody the 
the. significance of these cracks was overlooked. thorough study of the 
“situation at that time should have disclosed most of the facts now known as = 
ah Qj: The failure of the St. Francis Dam was due to unsuitability of the § 


for type of dam there built.” wiluat of 


‘The conclusion in the Geological Report i is as follows: 
conclude that the dam failed a as. it did because. ‘the ‘character of the 


ot an failed when it did because the water had by : that dime 1 saturated the 


east ‘abutment to the degree of the 


“T think the dam ‘wo uld have failed at some later time’ in consequence of 


; a the softening of the rock in the long ridge west of the rat sernerute, even 


Preceding these, conclusions i is the following detailed statement concerning 

failure of, the. dam: tedd 


sit to toiled ed? ei IT? 


“The f the geologic conditions leads to the following explanation 
of the failure. It would seem that the events succeeded in the following § a 
' es a) Both abutments became saturated with water, but the critical situa- 


€(b) The water reached ‘one or more fault planes back’ of) part 
the east abutment, and it slid out reason of its own 
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ree ty 
c) The the east abutment was left: 


the removal of the lower part and was swept; out by the first advance of the 


“water, under full head. fo. aviteleiyal gilt Derk 


~“(d) The east wing of the dam was left, i in the air and its weight til 
the: whole concrete structure toward ithe east, as is shown by the ladder. that : 
"was: washed into | at the western central “monolith, and 


left wing as it was raised by the tilting, 

“(f) The east wing was broken off by the resultant, of its own. weight 

and the pressure of the current acting with the leverage of its center 
gravity from the line of fracture. The tension previously set up in the arch 4 4 


the thrust of the abutment may have helped to orient the line 

fracture. 


4 The’ ‘dam tilted back westward under the pull of west wing, and 
‘tthe latter broke off similar to those that had broken off 


of water flowing past of the central 
better maintained because the deep straight side of the channel in the 
reservoir bes om thet side.) 00 DINO de 
“(h) The central monolith was rocked forward as the: wings resisted the 


_ current. and the pressure broke off the toe of the dam; but when the wings ees q 


gave W way the monolith cage itself, apparently without having turned on ae 


—The Jury by the Coroner of Los. County. —The 


involved the loss” of many human lives, and the Coroner of the County of 


Tos Angeles ‘impaneled the following jury to consider the testimony ‘be 
presented : G. Bowen, M. Am. Soe. C. Contractor; W. #H. Eaton, 
Contractor; I. O. Harris, Associate 2 ALT. Construction. Engineer; 

—#E G. Holabird, Real Estate; 8. C. Lines, Broker; Z. N. Nelson, Construction | A 


Engineer ; ; Blaine Noice, Assoc. M. Soe... Structural -Enginee 


D. Walz, Mechanical Ralph ‘Ware, Affiliate, Am. m. Soc 


C. E. , Insurance. 8 bar 369% gilt meowled atte alt to obie 


jury examined many witnesses including the engineers who chad com- 


prised the Committee appointed by the District. Attorney of Los. Angeles 


County... also” examined th site of the broken dam, and after. inveatigat- 


> 


One e of these an engineering judgment, in, ead 


| chatdotl of the foundations at the St. Francis Dam site and. d deciding upon 
the best type of dam to build there 


was an error in to o fundamental policy’ relating 
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the Chief is ‘subservient, including the Department of Water 
and Power Commissioners, the legislative bodies of city and state, and to 
the ‘public at large. It is a a logical result of a get of conditions that the 
citizenship has ‘allowed to develop and continue. — This is the more funda- | 
“mental error, for if proper safeguards had been provided in the city charter 
and in the state laws, making it impossible for excessive responsibility to 
be ‘delegated to or assumed by any one individual 1 in i matters involving great 

co menaces to public safety, it is unlikely that the engineering error would have 
< escaped detection and produced a great disaster, 
4K sound policy of public safety and business and engineering judgment 
demands that the construction and operation of a great dam ‘should never 
be left to the sole judgment of one - man, no matter how ‘eminent, without 
4 check by independent expert aythority,* for no one is free from error, and 


checking by independent experts will eliminate the effect of human error 


in the building of dams involving public hazards is a very serious defect of 
state law that should be corrected. da 
g eg _ “The dam was built without predetermined expansion joints. This is a 
aaa: debatable question; but the best practice at present calls for their use. 
po “The St. Francis Dam was built by the Department of Water Works and 
Supply of 3 the City of Los Angeles, by the City’s own forces and not by 
24 iets: design of the. dam and the foundation conditions were not passed 
“The exploration work and testing of foundation materials. prior to reach- 
_ ing a decision to build a dam at this site, were entirely inadequate to definitely 
. determine she, true qualities of the bedrock and the proper type of dam to 
eu of earth movement. _ Triangulation — ‘surveys have been made that seem to 
: Bi indicate that there has been a slight movement ‘of two survey points on the 
West side of the site between the year 1923 and a time three weeks after the 
er failure, but it is impossible to check the original survey. Seismographs 
Were - in service in several observatories within | Tange of f this site, one of 
a them ‘being within 45 miles. The records show that there were no earth 
eB tremors of even slight intensity on the night of the failure; hence, major 
earth movement must be dismissed as a possible cause. stigar Bil} 


“Landslides on the east side of the canyon accompanied the 
of the dam. Whether a a landslide was the first event or only a later develop- 
ment is a subject concerning which there : may be a difference of opinion, a 
at least, an uncertainty, but the preponderance of expert opinion favors the 

S¢ednelusion that the initial failure was on the west side. and that the landslides 
were precipitated by undercutting by the waters discharged through the breach 
tate west end of the dam. Some of the slides are known to have occurred 


after the water had left the reservoir. bodiont attends augtodt wen 


©The exact sequence of these events is of great engineering interest but 
has little bearing on the question: of basic cause and responsibility. 


_ No criminal responsibility was found and no criminal prosecutions were 
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The Committee of Board of Direction that there is o1 on 
f Aenean difference of opinion among the various official | committees, 
to the location of the point of beginning of the break up. Some of the 
reports express the belief that the break- up started at the west t “chotment, 


at east, and “others reach, no ‘conclusion on this point. 


(1) The dam failed because of in the foundations. 

(2) The concrete of the dam was. of satisfactory strength. ‘Four of 

the: ‘reports agree ‘that earthquakes were not for the 


Some of the reports affirm confidence in the “gravity ¢ dam” built on 
proper foundation, and some recommend State supervision over the design 


ge 
bes | ‘and construction of dams. kh will be noted that the State of California has: 
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PAPERS AND DISCUSSIONS | 


i =— Society is not responsible for any statement made or opinion expressed ae 


_ GE ENERAL CONTRACT SYSTEM VERSUS SEGREGATED 


af 


CONTRACTS 
pal 
C. E. (by letter). paper, 
o. 3 - which set forth the advantages « of the general contract to owners, has developed | 
many interesting and valuable observatiohs. The writer feels indebted to 
those who took. part in the discussion for having contributed their time and 
ia - constructive thought to this rather spiceless subject. | He would like to respond — 
to the courtesy of discussion by acknowledging each individual observation, but 
i sage Some of the discussion indicates that the paper was interpreted to raise an Fr 
issue between, contractors and professional engineers with | respect to the two 
ggstems of ‘contracting, but this was not intent. issues as do exist 


“we 


neer can a fixed of one con- 

several parts of the discussion resentmen t cropped out against any 

thought: that. engineering ability, per se, does not qualify one to manage | con- 


struction; and this thought might profitably be developed, but there are 


“many current conceptions of engineering, that the subject becomes hopelessly 
confused. appears advisable, therefore, to eliminate this point as as far 
7 i possible in comparing the two contract systems. This may be done by assumin ae 
ms ; | that any competent engineer is capable of performing. the s services of @ respon- 
August, 1928, ‘Proceedi ngs. 
8 
Engr., The Associated Gen. Cont Contrs. of America, Inc., Washington, D. C. D.C. 
Proceedings, Am. Soc. February, 1928, Papers and Discussions, 
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_ Since it is 1 not practicable to deal w 


‘emphasis or further clarification. are follows: udicious Selec- 
tion of a ‘System ; (2) Engineering Service; (8) Construction Service; (4) Lia- 


‘t _ «Sudicious Selection of « a System.—In view of the conflict of thought which 

usually attends a discussion of contracting methods, the clear observations of 

‘Professor Lyle* are pleasing. He makes the point that construction projects 

vary in character from those that are obviously suitable for one system to » those 


hat are ‘obviously ‘suitable for ‘the other, and that in between these extremes 


are projects which | in “the: individual ot 


An example of a clearly general contract is the ay 
ied job mentioned b by Mr. Ridgway. - Its many different parts are so closely inter- 


Tooke and its management | so ‘specialized t that ; segregation into separate con- ; 
; tracts would place an “enormous risk upon the public body. . Probably each 
contractor would be ‘obliged include a heavy allowance in 


bid to cover the hazard of poor co-ordination. OW sud 

* An example of the other extreme involving little hazard to an owner, isa f°. 


4 


ie steel bridge, su such as that mentioned by Mr. ‘Ballard,t for which the work is 


physically separated into various parts, which are not built simultaneously. a, 

On a project such as this great degree of -ordinating management is 

necessary. contractor could work without interference - from others, and 

such as occurred between abutments, superstructure, and ‘roadway 

surfacing, could be handled without placing material risk upon an owner. ? A ala 

cor 


should not ‘be ‘inferred from these examples which i illustrate only the 
feature of risk to an ow ner, that a general contract is unsuitable to projects = 


lack the characteristic interlocking. Numerous. other factors. are” 


involved i in a judicious selection, and they can on nly be - judged by considering hay 

the circumstances which attend the specific project. Some of these factors are -™ 

(a) Magnitude of the entire project and its component parts. 
Availability of equipment and duplication of contractor’s outfits. 
(c) Competitive conditions in the general and specialized contracting cli 

4 (d) Sources of labor and duplication of labor camps. pos 
(e) Necessity for speed. = toilt fas 


4 ohh po: 
ox (f) Relative prices as shown by actual bids. bite: yours 


If a a | contract oe were selected according to a judicious “weighing: of 


“need for co- management, from as to should 


© tet Some engineers 3 desire to to perform it because they believe 1 they can manage 


the job and save money for client or employer; some have had unsatisfactory 


Am. Soc. C. E., April, 1928, Papers and p. 1821. 


Loe. oit., August, 1928, Papers and Discussions, 
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Engineering Service—A number of observations made in the ‘paper were 


CHRISTIE GENERAL vs. SEGREGATED CONTRACTS 


“service from general contractors; others are disgusted with the way that some 
contractors treat their  sub- contractors ; but in a great many cases separate 
‘contracts: are used because of self-interest of the agency that has the decision. 

Som me one is interested in expanding or solidifying his job, gaining experience _ 

toe enter business, or performing the general management for a commission. } fondle 

Be If the paper ¢ did reflect the categorical ‘ “no” for separate ¢ contracts, to which — 


objected,* it was an unconscious. reaction. to 


te ‘His advice against of ‘either sound 


‘it is, will conflict with the self- interest of this class. They are undergoing ose 
completed the transition from profession to business. te 
Individuals or firms that desire to engage in the business of 
‘management, without entering the field as contractors, must become proponents 
of the separate contract system. Their services are as inherently linked with 


"that system, ‘as a general contractor’s are linked with the other. Therefore, 
except in those cases where decision is is in the hands o of a professional engineer, 


who is not desirous of managing construction for financial g gain or experience, | ay 


judicious s selection of a system with respect to the clients’ or employers’ interest _ Ris 
is not likely to be the rule. It is too » closely linked with the question of profit, — a 


based on the « assumption that those who call themselves | engineers are | engaged 
in the practice of a profession. _ Otherwise, the discussion becomes irrational 


it it is actually desired to clarify the separate- contracts issue, rather than 


confuse it, a distinction must be made between professional « engineering and 


the many business activities that have borrowed its name. gb obvioni genes 
_ According to Webster a profession is ‘ ‘a calling i in which | one professes to a 


4 


have acquired some special knowledge used by way either of instructing, g zuid- coe 
‘ing, or advising others, o or of serving them in some art”. This 4 is a a definition 4 


‘that: seems to fit the men who, in former ‘years, were called en engineers. Those 
who | design construction projects and who supervise their building are undoubt- 


edly doing professional work, if the purpose of s supervision is to see that a_ 


client obtains what he bought. ‘They have no personal interest ‘in recom- 


mending a specific material or system of contracts and are not in. such a 


oF 
position that their advice to : a client or employer ¢ could be influenced by any 


possibility of ‘their financial gain or loss. These’ appear to be the basic 


little relation to each other. - The latter does not appear to describe those men 4 


are the backbone of the ‘Engineering Profession. It fits more closely 
those who have left the practice and have entered into business, 
4 7” During the last decade many men who were engaged in the profession of 


engineering have | developed themselves along the line of construction man- 


_ Proceedings, Am. Soc. C. E., April, 1928, ‘Papers and Discussions, p 1322 
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an | engineer to fit their later accomplishments. Apparently, the title of: e engi- 


“ah neer is a garment of respectability which one is reluctant to lay aside when he 


emerges" the profession into the supposedly less respectable field of 


Such juggling of. terms, however, should “not obscure the fact that engi- 


4 neering as understood by most of the world is a profession, which requires its 
particular of mind and ability. . Itisa a most honorable and useful voca- 


__ tion, but proficiency in engineering does not of itself equip one for construc- 


det The fact that some individuals ps pass from engineering into business and — 
succeed, should not delude engineers as a class into thinking that every q 


competent member of the ‘Profession can do likewise. | The field of construction 
_ management t and that of | engineering are vastly far apart, and few individuals 


able to ‘master both. The professional engineer therefore should move 
cautiously when he decides to experiment with separate contracts. He may 


well pause and consider whether it is ethical for him to acquire his business — 

perience at the risk of some one agase, for he is risking his client’s or em- 


ex 

ry 
ployer’s money and not his own. ad? Ling édt 

Construction Service —Two ‘types of construction service are 
furnished by firms -ealling themselves: either engineers or contractors. is 


based. on the separate contract system ‘and the other on the general contract. 
Either include b both design and construction, but this has no particular 
bearing on the nature of the construction function itself. x The one based on 
r eparate eontracts does not include collectible guaranties, but it. protects 2 an 
; owner’s interests to the extent of the skill and integrity of the constructing 
firm, The one based on a general contract gives not. only the protection of 
skill and integrity, but also that. of financial responsibility. it includes guar- 
anties covering time of completion, claims, and cost of the project as a co m- 


4 


Performance of either of theep services in a thsi manner is an honorable 


‘other will, serve his interests better. Ifa an owner has. a definite limit to 


the amount he | may invest in and afford to take a chance 
YS on an over-run of cost or damages, he should obviously have a service that will 


absorb the risk of such occurrences. can be provided only by 
the use of a general | contract. re On the other hand, if the owner is not limited 


to a definite expenditure, and willing to assume 2 the risk 


, 


then the separate system fits his needs. af baa edt 
At present, separate contracts: service is identified with firms 


ae engineers and the e general contract with firms called contractors, although 


on occasion either one or both services may be supplied by the same | company. 


ae firms themselves are practically alike, except that nome, of th he directing 


CHRISTIE ON GENERAL VS. SEGREGATED CONTRACTS (Papers. Oct 
——- j- agement. They are operating either as contractors, in the generally accepted J hea 
. ¥ wee sense, or as construction managers, under the appellation of engineers. Some § Ter 
a. be a who are strictly business executives and completely out of touch with matters J con 
of the nrofecsion ctill cline to thei lier Do be defn of 
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“heads were once engineers, while others. grew. up . in the ranks of business. 


Irrespective. of what they call. _themselves, | the successful ‘ones are headed by 


business executives, and not by professional engineers. 


_ Some of. these. firms offer various types of super-¢ -construction service, dress- 


as professional services; but. one is only fooling himself, if he 
thinks s that. construction management is not a business; and he is certainly e 


fo fooling his client if he represents. it as a profession. enidoolwiti ink 


4 The unvarnished fact is that ‘these super- services are composed 


elements: One is. design, furnished by men; and the other is 


“construction management, by business executives. The fact that 


- designers and managers are associated in one firm does not alter the kind or 2 
4 amount of service necessary for a construction project. 


engineering, ‘and the shortcomings | of. management “come home to “roost, 


the same perch”, When the job does not p progress the firm that com- 
_ bines both design and construction has no one to whom it can “pass the buck”. ee va 


‘This may be a great advantage to an owner, if he is using a general contract, a 

te 

as any loss from mismanagement. wil ill then fall on the constructor r; but if he ree a 


using separate contracts, the super-s service avails him nothing. The 
aging agency does not ‘assume any over-run- of the will fall 


The significance of these circumstances is s readily perceived when | one learns _ 


Inability of Owners. Legal the two. ‘contracting systems were 
treated briefly in the paper; * but there was practically no discussion of ss 


‘subject and iti is of most vital « concern to owners. The fact does not seem to 


be generally known that warious warranties, “which. do not concern public or 

- private owners under a general contract, are placed upon them when the work 

is divided among independent | contractors. 

F — On certain types of projects, on which one contractor is sure to complete — 

his work and be out of the way before another i is due to begin, this responsi 

“bility” may be of little consequ lence, but. on other types, it becomes a serious ee 
matter. If the work of the various contractors must proceed simultaneously, 

or if the progress of one depends upon the performance of another, the nol 


has: a legal responsibility for =f and co- their ‘operations. 


ind 


a : _ Naturally if the 1 managing: agency is capable and experienced, it can greatly 
minimize the risk, but no amount of skill « or experience ean insure that valid — 


— claims will not arise. Such insurance can be given only by si some 


agency that is financially to absorb the loss. 


ers, October, 1929.) ow GENERAL VS SEGREGATED CONTRACTS 
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A very clear example of how claims originate e merely through interference 
of pret , contractor with anotHer is found in the case e of the Edge Moor Tron 


Company vs. United States.* The Iron Company had we for furnish- fun 
ing and d installing certain n boilers upon foundations which were being built for Jia s 
the Navy Department by another contractor. Each had : a separate contract § the 


with the Government. The work was not complicated and there was not much res] 


| 


interlocking with time or position; in fact, the project. ‘was one 
quiring a minimum of co- -ordination. THEY BE: ADEE 38 


‘The foundations \ were ‘not completed according toa. schedule : such that the bui 


— Tron Company could ¢. carry out its work in a manner inferable from its contract, will 
it subjected to considerable delay. This: delay, which increased ‘the wol 


ment, ‘thereby valid grounds for claim. Mere extension of contract | and 


time did not compensate for the delay. Dak ote 


ay ire rendering a decision, the Court of Claims | pointed o out that, although the > 
B. foundations we were not built by Government t forces, © the Government could not bus 


escape: liability. It had breached a condition necessarily implied by @ the separate 4 
contracts, ‘that it would co-ordinate the w work of all contractors so that each | © . 
might perform his part as indicated by his contract. 


nm 


Bet The Edge Moor decision and other similar ones rendered by the 
exp 


Supreme Court and the Court of Claims: demonstrate that separate contracts 
contain a serious loophole for claims. — If any | one of the contractors is of the 


= kind that makes his profit out of suing on technicalities, | he can cause trouble 

on almost any job of interlocking parts. When a suit does oceur, the owner’s 


- only hope of avoiding loss is that of suing his own agent or a | delinquent con- 


tractor. Possibly delinquent: -eontractor have been u ‘unavoidably 


In such cases the contractor's is very often made secure by some 

complication of circumstances or by technicalities which involve the engineer. 

ee It is not unprecedented for a number of suits to grow out of a single job. Such 


occurrences would probably be more frequent were it not for the fact that a 


responsible contractor ordinarily would rather take a loss than | go to Court. | 
There i is no practical way to eliminate the hazards of these circumstances 


ay, WR ‘through the wording of contracts. It has been tried repeatedly. without success. 


‘the work, they a are 80 “tight that 1 responsible contractors 
often declin to bid. _ if they do bid, ‘they must include in their prices an 


This situation is partly for the development of the general 


contract. It serves as a sort of contingency trap to catch all the overcharge, 

69 short, and damage claims arising from the complexity of the work 


this contract any judgments obtained by the specialized contractors or others 


28 ree be satisfied by. the general contractor or his surety. They are hazards 
under t the system. 226) Sif} ofits rad) 
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that ‘ ‘engineers, by as system of segregating contracta, are usurping the 

functions and « encroaching upon the field. of the general. contractor”. This is 

a surprising reaction, because such plaint a as may have been readable between 

the lines not for general contractors. was for those many men who 


respect ani and practice the professi ion of engineering. 8 tot 


e Te- moe “General contractors are not fearful that the n need for their services will be — 
E ‘eliminated by separate contracts. A few more 2 outstanding failures on public 


t the buildings, on which ‘inexperienced men are experimenting with this system, 


tract, will kill it in the public field. if it t should become predominant in private 
d the work, contractors will merely adopt the system. If necessary they will asso- 
bien: | ciate professional | engineers with their organizations, and render both ‘design = 


rtract | and ¢ construction service. There is nothing mysterious about ‘it that gives 


a monopoly to management agencies called engineers. 
h the What causes contractors to condemn separate contracts is not a loss 


a ‘hot business, or even the 2 nature of the system itself; but the misstatements © or 


parate | 

yetem. Owners ar are commonly told that separate contracts them with a 

a service as complete and as s fully y protective a as that of, the general contract; 

Te |. and that they can elimin ate the services of a general contractor and s save eae 


tracts © of his service. statements are subtle and dang« ro 

the centations, which many owners are unable to detect. 


- When an owner is willing to assume the risk entailed by ‘separate contracts — a . 


rouble and accepts 3 the proposition with full knowledge of their character, no one can ea 


wner’s have any just complaint about their use. It is a matter of concern only ees 
it con- those directly concerned i in the ‘transaction. | ee However, if the owner is induced — 
eid to use the separate system through statements ‘that it places no ‘more risk an 

responsibility upon him than the general contract; or, an engineer, 


y some with no experience in construction rianagement, represents himself as com- 


gineer. petent to replace an experienced contractor, then a _ question of ‘ethics i is cl rly ae 


that a he Such practices are misrepresentations of kind and quality that fall into se 


yurt. | same category § as s the  misbranding ¢ of commercial 


ices anf ot interest in the matter, and since many contractors had hands that were 5, 


res 
mene. | anything but clean, the subject has had very little frank discussion. It is no- 


silane’ longer a matter of concern only to the owner and his engineer. It concerns 


-charge, both the business of contracting and the the profession ¢ of engineering. Pat From tl the 
, discussion, it is evident that the basic ne need for eh is not on the theory of 


bers business, a1 
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To any one may imagine that th con 


tractors, or that ther e is no real question of ‘in the use of 


. _ Separate contracts, the writer commends a reading of Section 2 2, Part ITT, of | 
‘the Society’ Code of Practice. * is as sfollows: 


Sngineer shall call ‘the the fact 
~ general contract for a project the Contractor assumes large responsibilities for 
_ organization, co-ordination, and management which, under segregated con- 
tracts, must be borne by the Owner or Engineer. Further, that in many cases ; 
a general contractor, with control of and responsibility for. these phases of 
‘organization, co- -ordination, and management, may secure economies of costs 
_ and time in the benefits of which the Owner will share. rer ee 


Manual of Engineering Practice, No. Am. Soc. Cc. 
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ponsible any statement mate expre sed 
in its publications. 


EFFECT OF EARTH SHOCKS ON STRUCTURE 
pe Bussy,t Esq. letter). §—The conclusions of Dr. ‘Briske,| referring © 
assumption that the ‘motion of the remains constant for 


ely 
‘mostly to the -so- -called “forced oscillations”, are based necessarily. on the 


th Ss but unknown length of time. The shocks that occur in a destructive 
earthquake rarely seem to be of such a nature, This fact has been ‘clearly 


"shown by H. D. Dewell, M. Am. Soc 
report the greatest | destruction of very first shocks. The 
_ writer believes, therefore, that it is fully as important t to investigate the stresses — 
in a structure at the beginning of a violent motion as it is to study those 
stresses | caused by continuous forced | oscillation. © Exhaustive studies of forced — 

continuous oscillations have been made, but the stresses induced | at the begin- 
| te of such motion are not so clearly understood by civil engineers. _ he 
rou According to Dr. Briske ot if the period | of free oscillation in a a building 
is 0.5 sec., there need be n no fear of resonance eae the - period of bien 
motion in the ground cannot be expected to be less than 1 sec. oF In n that case ee 


the stresses would be the same as in a perfectly r rigid building. wol 


‘Then, if the period. of oscillation of the is or 
- interval, of the first displacement will be 0.5 sec., Ww which is equal to the period ee 
a of free oscillation of the system. — In Fig. 9** this is illustrated by the curve — 
E-= the displacement ending at three units of sone The period of free sory 


ee || Proceedings, Am. Soc. C. E., November, 1928, Papers and Discussions, 5 D. 2601. 

rg 


Engineering News-Record, Vol. 100, No. 17, p. 650. 
Proceedings, Am. Bee. c. EB, May, 1928, and ) 
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lation of ‘the system is writer have 
the same increase’ in stresses may be e ‘expected in buildings. Even though a 


relatively prolonged oscillating motion of a certain period causes small stresses, 
the initial stress due. to that ‘motion may be much greater, 
4 Contrary to the opinion of Dr. Briske, the writer believes that most of the 


higher buildings have a period | of free’ oscillation far greater than “small Bene: 


tions of a second” ro The Claus Spreckels Building, in ‘San ‘Francisco, Calif., 
which is nineteen stories high a nd which was designed for ra wind load of 
et lb. because of the probability of earthquakes, has a measured period of 


33 sec. In high American office buildings cannot expected 


to have periods of free oscillation of less than 1 sec. 


lected, 
parison to In an of study it is to 
minimize, the importance of unknown factors, “such as the elas- 
contrary, the potential effect of these factors 


; ee The remarks submitted cs Mr. Wood, * especially in regard to the intensity 


Bae of vertical motion, are of much : interest. There i is a general belief that vertical 


Bac 2 _ accelerations are of little, if any, importance, except when very close to the 


a Professor Martel states :* “Tt may be that general limits, su ich a s the r: range 
of — and amplitudes of the oscillations, are all that engineers may over 


to the ‘action of the force and that economic conditions 


will limit the transverse strengthening of buildings. - 


Even if a ‘Specific range: of and of oscillation given 


aS ‘theoretical is “limited to a total duration of 10 sec. infinite 
number of combinations of shocks or of unequal magni- 
tudes, “may be assumed to" occur during this interval. ‘These combinations 


“4 


3 ae will cause low stresses if certain shocks counteract the effect of the previous 

Fr a but if all the effects are cumulative » the result will be extremely high 
stresses. No builder could afford to make provision for these extreme  combina- 


tions and, economically, at least, he would be justified in not doing s so because 


possibility of their occurrence is almost infinitely remote. a Economic 
ay, siderations, therefore, ‘such as the relation between risks and costs, must deter- 
ee _ mine the degree t to wl which the building i is to be braced against lateral forces. nt 


a 
causes a 


"stress of one unit, the same ‘applied instantaneously will ‘cause 


as stress of two units. . If t the ‘acceleration is reversed at. precisely the right 


moment, the stress is increased to four units’ and further increases to: six, 


Am. Soc. Cc. Papers and Discussions, P. 2608. 
Loc. ott., December, 1928, Papers and Discussions, p. 2758. 
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It is "doubtful, therefore, whether it will to use. 
for finding the absolute limiting value of the forces to. which 
a building may be ultimately subjected. hon ‘hata ther 
However, there is another phase of which deserves further 
study. tTfa builder is willing to spend a certain amount of money for strength- | S 
ening a a building against ea rthquakes, he is entitled to know which of several _ 
: ways is the best one in which to spend it. This raises the question as to the 
possibility of predicting something concerning the distribution of stress 1 that et 
4 has not been previously recognized in the ; art. It is futile to make one member uy ee 
_ Suppose, for example, that. methods are Jmown See: computing the stress in 
_a building i in terms of the motions of the ground, and that for a certain build- 
ine project, ‘these methods | are applied, using a great number of ' combinations of 
Bee shocks. i If all the resulting stress diagrams are of the form shown i 
Fig. 13 (a), it: is evident that the only way to make the building uniformly 
safe: is to assume a straight line variation in determining stresses against 
which it is to be strengthened. The exact location of this line will depen 
on an economic consideration. If, on the other hand, all the stress | diagrams 
- that result from assuming ‘different motions of the ground were found to be 
¢ eaves) the final curve chosen for t this type of structure would have the same aes 
characteristic convex form (see the solid line in Fig. 18 3 (b)). The same 
would apply if studies for a certain building | produced concave stress dngries, 
as those shown in Fig. 13 (c). 


r 


i 


ay To aby BE j= 
Fic. 


| nie it will not be a as sag to select the proper shear diagram i in prac- 

i. as it seems to be in Fig. 8. The writer believes that further. investiga- we : 
__ will show very definitely dint’ in general, the full line curve in Fig. 13 ), : 
which ‘represents common design practice, does not approximate actual condi- 

_ tions as well as that in Fig. 13 (c). In other words, he believes that the or 
parts of buildings should be designed stronger, ‘Telative to the lower parts, 

than would be the case if the building, as a whole, i is assumed to be subjected us 
to horizontal acceleration, as in Fig. 18 (a). ail 


The writer presents herewith i in a condensed form, some of the arguments 


‘support this belief, dealing specifically with two problems: : (a) ‘Simple 
elastic systems on |g round ; ‘and (b) flexible buildings’ com- 
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(Papers, 
‘Simple Elastic Systems on Ground paper the simple 

asad ‘system used for illustration consisted of a heavy mass at the top of 
‘tied elastic rod which was fastened rigidly to the ground. The weight ‘of ‘the 
y rod may be neglected. Let the rod now be fastened toa flat support or base, 
“resting on the ground, or on some substance which is assumed to have e elastic 
"properties. - The result of this change i is that the : system 1 now has a a longer period 
of natural free oscillation, 9 teagan 


oil Let the subscript, a, denote! incompressible ground and a flexible rod, ‘and 
ae ithe subscript, b, a rigid Hod) and compressible ground. Then, u: using the original 
notation, the new period of oscillation can be determined by the relation: a ae 


of 


There are not, as as is often tee: increments of vibra- 
tion, one due t to the elasticity of the rod and the other to the compressibility | 
of the ground. _ Except that the , period of free oscillation i is lengthened, there 
is no change i in the behavior of the system. Whether it is subjected to sudden 
accelerations or to displacements, it acts entirely as the simple 
elastic “system described in the paper. Therefore, a single displacement may 
stresses four: times as great those the com] plex accel- 

eration alone. 

to the: period of of the system. For « the natural period 
is i. 0.5 sec. , the duration of the displacement must also be 0.5 sec., in order to 


i cause this ‘effect. Then, Ji what is called the “period’ ’ of the earth shock must 


Pleaible ‘Buildings on on Compressible Ground.— A method of estimating the 


fundamental pe period of free oscillation (represented by a curve without a node) 
es of 8 a building o on ‘rigid. ground was as outlined in the paper. * If the building is 
on compressible ground, the period i is lengthened and may be found by the. 


building is subjected to an shock its ‘motion may be 
as made up of ¢ a single with one or more harmonies of 


uch shorter periods superimposed upon it, the ‘resulting motion being very 


"complicated. Even simple structures, such ‘as rods of constant section, 
cannot be analyzed except by higher mathematics. The writer believes, how- 
ever, that the motion of the building 1 ‘may be - considered, at any instant, a 
mainly a a ‘simple oscillation, | the ‘amplitude of which of 
i according to the nature of the consecutive shocks. 


writer Tend to ‘the following conclusions: 


bration contsibutes by far the of the resulting 

) hh general, the fundamental period of natural vibration of tall build- 

ee ‘ings i is of the same order of magnitude as that of the period of earthquake 
:S shocks. _ Therefore, it is the fundamental oscillations of the building which 


_ is this that really. ereates the danger in 
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_trar ry, , have much shorter periods which are. not simple ratios the earth 
eriod. “stresses: in the building due to. these ‘vibrations a are relatively 


ma all from the v beginning and will not contribute to the total 


ait ) Preliminary lead ii to » the belief that Conclusion 


building ‘decreases during one full oscillation to nine- tenths of its previous 
lue, the amplitude of the harmonics of ‘the vibration will decrease to the 


"same degree. However, since several (six, for example) harmonic oscilla 
bs! occur during one fundamental oscillation, the amplitude of the build 


ing resulting from ‘the former ‘will have ‘diminished | to (0. 9)° = 0. 


original value w hile the amplitude of the latter is still nine-tenths of the orig- 


inal. The s same is true then for the stresses induced by the oscillations ph - 


the effect of the fundamental ‘vibration will predominate. 


Now, to by the writer, the curve of shear stresses 
ina building subjected to its fundamental vibration ‘is always, very similar 


to that which results. from assuming the building to be rigid and subjected to 


an angular acceleration | about a horizontal axis through the center of ‘its 


foundation. ‘This form of curve, therefore, ‘should be recommended for 


mining the forces against which the building should be For 
prismatic frame structure this curve is concave a as in Fig. 18(c). In 
upper levels of a building should be be strengthened more, relative ‘to 


_ lower levels, than would follow from assuming the building t to be fixed rigidly 


wi Buildings on Piles.—Consider a perfectly rigid, prismatic building, re 


on piles that are assumed to have a constant cross- section; to no > frie- 
b tion with the surrour nding soil, and to rest 0 
period of oscillatory motion 


= unit stress, in pounds per square inch, due to the 


weight | of the building; 918 


; = modulus of elasticity, i in pounds per square s inch, of the p piles ; A 
acceleration due to gravity, in the same units as 1; and > pee a 
of height to the width of the building. 


“It should be noted that the dimensions o of the building ae into no other 
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 imereases. to 0. 82 sec. As. has been stated. previously, of the 
building increases the period of vibration so that of 1 sec. or “more 


Complying with the request of Professor Martel,* writer “submits 
his ‘derivation of the formula’ by which the diagrams referring to the simple 
ist ‘Consider a horizontal force, P, to be acting at the upper end of the rod so 

_ that the resultin g lateral displacement: at the top is f, Since the rod i is assumed — 
bes to be elastic, the ratio between P and f must be ‘constant; that i is, P = ¢f. 
‘ On the other hand, when the rod has deflected a distance, f, at the top, = 
will exert a force, P = of, on the 1 mass. ‘produces an acceleration, a, 


which, m is the magnitude of. the inert mass at ‘the of the 


_ consider the system at regular intervals, 4 t, for a given period of time. r (See : 


18 The distance, d, traveled during the time, 4 t, will be given 


= (4045 On +4 (46? 
inw hich, is the velocity at the beginning of. ‘the 


the beginning of the interval; and the acceleration at the end of. 


ae interval. Theo value | of Uy can be expressed with the same inaccuracies es in te terms i 
velocities and accelerations during the earlier intervals, as follows 

my 


tt 


a 
a1 ft) => (4t 


"since, at the beginning, when motion is just impending, the velocity anid s ac- 


¢eleration are zero. Substituting Equation (1) in Equation (10): %, 


d= 


gorrect for concrete piles), 
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In all } his the Ww writer assumed values 


fur simplifica-_ 


During intervals, the values” of 
first; they result from ‘the assumed 
corresponding values of f, = f, and + =f can be arranged in tabular form 
convenience. . For the numerical values, selected by the writer , Equation (15) 
proved to be sufficiently | accurate for practical purposes. 
‘The following” additions and corrections will serve t to clear 1 up saat 
‘standing in ‘the text of the paper. In Fig. 3*, the abscissa values, | 
gee 1.0, should be ‘moved to the right so as to appear | at the ends of the é 
- dotted lines, 4, ¢ 5, and 6, respectively. — Curves 1 and 7 in this diagram ‘repre- 
sent the assumed full transverse strength of the building throughout 
length; Curves and 6 represent one-half, and Curves 3 and 5, fourth, 
ee Fig. 5+, the curve for the ultimate teiniovente: strength of the chimney 
would fall mostly outside the diagram. Therefore, only the curves representing 
0. 3, 0.2, and 0.1, of that strength are shown. _ The full- line curves represent the 
"bending “moments caused by a horizontal acceleration of ft. per sec. per 
-sec., at the base. For other values, the ordinates in Fig. 5 must be increased — 
_ proportionately ; that i is, for 5 ft. per sec. per sec., ‘multiply the ordinates by 5. 
When z = 40, the full line -eurve for this’ aden almost corresponds with the ; 
dotted curve giving 0. 2 of the ultimate bending moments at four- -tenths the 
height of the chimney. If the acceleration was increased to 5 5 ft. per sec. per at < 


“sec., would coincide with the curve of full ultimate bending 


its er 


Loe. cit, D. 1460. 
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This Society is not for any statement made or opinion 


‘ai, Groner: REPORT OF THE “soit od age pets 
OF THE IRRIGATION ‘DIV ISION ON 
| ONAL RECLAMATION POLICY” 


f{essrs. CHARLES R. Cuartes Kirsy Fox, Ruopes E. Ru LE, 


on a  poliey which basic principles \ which they now believe 
govern, in the future, the National Reclamation Policy, would be valua 
3 would carry authority and weight in the solution of a very important problem. 
‘Such, doubtless, was the aim of the Executive Committee of the Irrigation | 
Division when creating the ‘Committee. Furthermore, to clothe the report 
offered with the endorsement of the entire Irrigation Division worthy 


effort, but it cannot go unchallenged, because it is felt that many intevested’ 


members have not been satisfie od by ‘the report as a whole. - Several of its 


principles are suspected of error equal. to those i in the present ‘policy and, 

what i is more serious, the r report does not reach far enough to correct the vital aa 
and underlying weakness in National reclamation. A most general review of = 
the experiences and lessons from past results seems clearly to justify one view- 


at least, namely, that the entire problem is much more serious than the 


curt report of the Committee would indicate. The “Explanatory Statement” = 


by the Committee as supplementary, is also ‘not. satisfying. should 
have preceded the report and should have. contained more data and arguments 
support some of the principles used. 


7 A policy for a National problem as large as reclamation cannot 


framed 
by stating ‘merely the e: engineering features involved. Clearly, it must include 


>, * Discussion of the report of the Committee of the Irrigation Division = A ‘Rational 
Reclamation Policy, continued from September, 1929, Proceedings. A 
4 Cons. Engr., San Antonio, Tex. t ati 
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they 
a the affairs of that undertaking and are, therefore, responsible i in a very sal 


Somehow, National reclamation thas not been 40 


There are many w who feel th: that it should have been successful, and, there- 


~ fore, several attempts have b been. made to ascertain the r reasons for the developed _ 
bids 


weaknesses in order to propose changes and remedies. — The Special Advisory q 
Committee appointed for the Secretary of the Interior to investigate the results 4 

ee of National reclamation and to recommend changes in the policy, gave con- a 
siderable time and thought to the problem. . It proposed corrections which pro- 
vided a tendency of direction apparently not in line with the opinions of the 
Committee of th e Society. This Society Committee, furthermore, is vari- 

ance with the present National policy in some of its original principles. 

‘The Committee of the Irrigation Division doubtless represents a wide range 

a o* opinion and is, therefore, entitled to considerable respect. It follows readily, 7 

1m however, that the engineers directly attached to the problem are as well quali- — 
ae fied to pass judgment as the Committee. Between these two groups , there are 
apparently some differences of opinion, not as clearly expressed as they might 
hae be, and which must be reduced to a clearer understanding before the members — 
of the Irrigation Division ean vote intelligently on the report. There is 
of another group, comprising 1 those who cannot reconcile their -experi- 


eee Byars} with the new principles of the Committee, nor with the present, policy 


National JA training that touched the early field of private 4 
a irrigation enterprises and th their financing and grew upon the fundamentals. 


5 =i developed from those ‘efforts « cannot easily rid itself of certain lessons derived 
Bua from the successful irrigation developments in the country. UN either | can ~—_— 
engineer, with» experiences derived from contacts with, problems of 


under reclamation with the statements made of the great po 
; oi, by these developments. I It is sincerely hoped that some of the r richer 
experiences from both these classes of engineers w will be applied ‘to the problem 
The following viewpoints and ¢ conclusions are offered in defense of the 
wine principles underlying private irrigation enterprises. In presenting these in 
contrast with the principles of the Committee and the Government no spirit of 
personal criticism is intended and it is only hoped t that some thoughts will be 
given which may disclose a new application for an old principle, or suggest to — 


gn the members of the Irrigation Division the deep and serious matters involved _ 


in the report. Only the principles that cover r the apparent differences between - 
private irrigation developments and Government reclamation will be included. 


Principles Underlying Private Irrigation Developments——The final test as 
to the feasibility - of every reclamation project must lie in the answer to. the 


question: Can it be made to pay? In that answer are involved all the engi- 


_ neering features, | all the farm development features, and all the operating 
features of the e project ( (including its farming), balanced with all the economical 


tire siren, of these 
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be reduced quits definite 
Sa as costs with ; profits and loss, while the other side contains the doubtful 
factors of probable values: and returns. The we weight of the d doubtful side of the 
i “equation must _ still enter the final decision, not as a set of definite figures, but , 
rather as a feeling based o on experiences obtained from contacts in the broad 
field of business. ss. Th The simplest ‘irrigation developments (those intended for 


a developments of private ‘and Government. projects should | go through the same 
steps: of investigation to reach the final answer. ‘regarding feasibility. The 
me following test “question is not unfair and should be kept in mind: Fins’ thi 


practice been followed as thoroughly for Government as for private recla 
{ 


a ye Farm production costs and the business of farming are not yet as clearly 


understood among engineers as might be expected. ‘Statistics « on the banal 


farming are easily obtained, which tend to s that it is ‘not 


nor profitable. At present (1929), so much is is heard about “Fa arm Relief” that ' 


7 care is necessary to prevent ideas from becoming distorted and unsound in ‘con- e 


sidering the ‘principles un derlying irrigated agriculture. Farming, when 
A considered on the average American business basis, is duslitinen not profitable 
and, what 1 is more important, it has never been profitable i in the American sense 


of ‘the word, "Something beyond the strict business of farming enabled 


+4 that industry t to exist, and even to attract people and grow to its ‘present status 


he, which.j it has the e weight to undertake measures to better its condition, 


Americanize the industry and the underlying hope i is on that vision 
faith which has made other American industries grow and “prosper. 


erical ustrie Ww: 
Farming i in consequence has a much better prospect now than ever before and 


private and. Government reclamation n advocates can evise their estimate 


= irrigation. enterprises were built ¢ as ‘Act was 
passed, and they have ‘continued much the same to the present time. ‘The 


4 
a business of farming cannot be blamed for the difference of success ¢ xisting 


between. and ‘Government: reclamation. There is something else 


baal Controlling Differences Between Private and Government Reclamation.— 
z The waiver of the interest charge, as provided under the original Reclamation 


failure of the ‘repayment of costs to the Government. The reason 


+ for taking that position must arise from the subsidy deetune which the Com- 


mittee has attached to that 1 financial concession. — No discussion i is given which 


justifies its viewpoint and. apparently it was accepted so readily by the Com- 
mittee that any contrary view w might receive scant consideration. 


theless, the writer wishes to direct attention ot the much more plausible reason 


whidk ¢ can be given to the “ ‘no interest” feature, 1 when it is considered to provide _ Pee, 
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inhixited, 
ons First. —The approach to every private irrigation enterprise is through its 


_ ability to create some underlying values and make some money. This always. 


furnishes the urge for the development. The approach for every Government 


project i is clearly through politics, furnishes the final force which deter- 


mines the time. and place for every Government development. 
Polities recognizes but. little economic difference between the project with 
te ray 


location of 4000 day-degrees of heat available for the growing of 
crops” and one with 10 000 day-degrees, or between | a project with an estimated — 


cost for ¥ water development of $60 per acre and « one for $120. ‘There i is, wnever- 


theless, a wide economic ‘difference between a project that has 10000 


> degrees | of growing | heat available per year under a water cost of $60 per acre — 


and ‘another “project that has 4000 day- degrees under a water cost of $120. 


Private enterprises have always: faced and met, as far as possible, the economic 


adjustment necessary between | the ability of a ‘project to produce 

= - ability of the project ‘cost to produce. © The forces of polities in Government 


projects ‘superseded the forces of economies in private projects and, in conse- 


‘ear ‘quence, there was imposed, at the outset, an unequal inherent difference in the 


a aim, was clearly the field of the engineer to ) equalize ' this difference as far as” 


galt 


possible i in the original set- t-up of the but “equalization was apparently 


then and its correction “now attempted by concessions and 


gained by eiting g the s success: of several Government contrast with 


the many ‘marginal ones. For example, t the water users in Montana instinctively 


a gr ievance against the Government for the. handicap imposed on them 


t 
when their ‘results are so often compared with | those of the water 
and New Mexico. Government reclamation iad beer treated as one 


ee - large undertaking, made up of m many large ‘units, and - there is now no escape > 


from: the resulting viewpoint of reasonable equality, and justice from the 


ofl -Second.—The next ‘difference existing between private and Government 


irrigation the bases ‘one principles used for the value and ownership 


‘The principles developed _— private irrigation, as reflected by the laws 


and Court decisions in the arid States, revolv ed around the ) viewpoint that 
water had a distinct and separate value and that ownership ‘was as positive 


and actual for the water as it was for the land. hd ‘The principle that ee 


of water could only be obtained through its use ‘was much the same as that 
applied for the acquisition of public lands from the National Government. 
These principles | ‘simply mean that for ‘undeveloped public property, where 
additional values were created through private ¢ effort, ownership could well be 


given to all. The transformation of the water i in a stream into the products 4 
soil additional values for both water and land and thereby 
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"enterprises, that the maximum value of water was obtained from the maximum 


crop value per one _ not from the greatest number. of acres ‘that water weld 


4 nf 


any 
t under or 


The settler on a Government project was given the 


‘impression that the payments contracted for by him were for construction 
= only and that they attached to his land. Water value and its « ownership 1 were. 4 
never made clear ‘to him. In ‘early mutual enterprises the fundamentals — 


regarding v water became so clear ‘that confusion | ‘was never possible thereafter. 
_ Private owners did their own work of construction for water and it then repre- 


‘ _ sented a tangible asset of considerable value. Under extended developments, in 

w hich some money for construction was borrowed for short periods, water value 


i was still held clear and definite, because the security for the personal notes 


used was taken on the value of the water more than on the value of the land 


“ et There are sections in this is country even t to-day (1929) where the collateral | 


all the usual farm loans is. the water stocks available. The; are well 
“suited and liquid assets and they have a ready market ‘the conditions 
with which these companies have surrounded t] their stock make it re 


buy and sell that ownership and transfer its use within reasonable limits. The ae 
of v water value and ownership was carried still further by them under 


x 


pes 
e complex stock companies which arranged to borrow considerable money and a 


gave as ‘security a mortgage on their - property, works, and water rights, which * S 
clearly represented water value. Sound development was made on this basis 


2 ATi first step toward National reclamation, represented by the Carey Act, — 4 


in 


was based on the prin neiple of water value and is ‘sound fundamentally to- day, ae 
no matter what its minor weaknesses may be. The Irrigation District method ee 


for water development appeared 1 next; it supereéded ' the National Reclamation | 
Act. It was based « on the plan of using the land as additional security for the in 


ow ater loan. a Somehow, it now appears that this feature led to the viewpoint — 
the land was ‘the most important if 1 not the only and, in 


Satins by means of which the settler was given the land and the water ae 


value was not recognized as any collateral so there was in reality 1 no security — 


the cost of the water development. In fact, the entire procedure made a 
“appear to the water user: (as he was most unfortunately called) that what tie : 


was expected to p: pay for was a license or a concession charge for the’ privilege _ t 


a of farming « on a Government project. § Such certainly was not the intent of the 


~ law and some fundamental principle was ‘clearly overlooked. or disregarded to 


No principle is oattinéd in the report of the Committee. that provides any 


- change toward a security ‘of ¢ any kind whatever for the repayment for Gov- 


ernment cost of water and , therefore, the report has not reached the fu nda- 
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mental source OF Nations CClamation ne presen ended 10 
State irrigation distric ore toward the personal-ownership 


aspect for water and. value and if is sound for irrigation. dis-_ ; 
tricts it well to it for National reclamation. ¥ 


opinion thst the remaining opportunities: for : irrigation 

in this country are too large; that the cost repayments are impractical for 


Private: to undertake; and that the ‘National Government alone 


bered that shank 909%. of the total Jasignsion, of the country has been accom- 
_ plished. The viewpoint controlling comprehensiveness, as provided from the 
results of work, is quite differer nt from that used for 


for 


(7 


s. When this flow became insufficient a. supply was 


LG 


vided by small reservoirs which were filled from the flood flow. the 


tical limit of diversions from the average seasonal flood flow % was reached, 


a pe which was used for the hold-over supply from large to small run-off 4 
years. In that manner the entire available water supply was developed under 4 


continual influence of the demand for more. water having additional 


directly period intervening between the use of normal 


Return waters, from. found to be con- 
siderable and their re-use introduced another stage in ‘comprehensiveness. The 
private method for stream development consisted of four distinct stages; took 
: ye many years to complete ; was financially sound for each step, since the method 
F itself created the demand for the water; and the final costs were less than 
under the one-stage Government reclamation method. Comprehensive develop- 
Be saad was actually. reached through the four-stage method ; it has been far 

from complete i in the case of the Government method... ott 

Comprehensiveness i in Government developments clearly consisted in reach-_ 4 
_ ing for the limit of the physical features involved in each project at the outset. 


No is apparent on the part of, the Government in going as far. 


60). for permanency of construction and. (d) for such other features 
which. appealed to the public of the section, equalized the expenditures between 
the | benefited ‘States, and involved large sums of Government “money. 
attempt was made to start anything smaller which would ¢ grow larger 
Be financial strength was created by water demand from sound farm developments. . 
a basis used for the physical | set- -up was wholly in keeping with all Govern- 
ment undertakings, and there resulted a depressing effect because the projects 
mever became economically adjusted between water supply and demand. 


uneconomical feature i in Government _comprehensiveness resulted 
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water ‘filings made er embargoes imposed. pill A correction for this condition 
appears in the principle now generally advocated which provides” that the: 
Government. undertake: only the construction of the controlling feature j in amy 


water be sold thereunder to all approved when 


“organizations, ‘whether they are large or small, and whether the projects are 


existing developments | or new ones. The concept for Government comprehen- 
_siveness appears to be changing: to Government conservation some 


politi in seidaia to the aspect of land inclusions under a project. This affects raat 
directly the marginal lands. Because of their topography, soil, economic 

evelopment costs, or economic > location in the ¢ project, these lands are seen to “a 
be unable to stand the cost of the water-supply burden by the owner or settler, * 


FA at least during { the beginning period of the development. ~The existence of such 
lands under Government reclamation i is now doubtless 


the major for the present Reclamation 
‘Managers of private base their unit 


i product. . The market for the product is considered carefully and is ‘always 
Bee one of the controlling features in determining lo - 
"Government reclamation. definitely attached the water to the land. 1 =e. 
‘this attachment was suspected of being’ unable to transform the potential 
values: of both water and land actual values, sufficient to them 
attractive, both have remained unused and, in consequence, the attachment 
seems unsound. ‘Fixing the place of use for water by any one . other than the | 
party paying for it, ‘is unwise according to private irrigation principles. Water 
and land must go hand i in hand, , each assisting the other; it lio, both, , used a i 
jointly, transform» their potential values into actual values. 
in the of each are the objectives of private irrigation. 
Attaching the entire increment of value created by i irrigation, whether 
"potential : or actual, to the land is unsound according to private irrigation 
experience. Land! speculation simply consists of attaching an unearned i incre- 
ent of value, due to possible ‘irrigation, with some or even all of the wate . 


and. Speculation was really aided under Government reclama 


te 
. Land speculation has never been serious in places where ther 


dis- 
water supply, and that 
— 
for § — 
as .—l 
as 
the 
for 
the 
the 
hed, 
nder — 
vate that figure to an acreage basis, but acreage is never the controlling factor in pe ae 
their computations. Their projects have grown strong and sound on 
sed 4 yalue principle and its practical application has provided the natural and 
con- automatic exclusion of all lands not suitable to stand the cost of the wate we 
took 
han 

lop- 
ach- 
r 

led 

— 
nts. 
tion by having the va! ue water unencumbered, because 1t was” unrecog- q 
it 7 i nized, and therefore it was easily attached to the land by others as an unearned a aa 

— 


and ‘on which it 


must be used in to get increment 0 of 1 value. 
colonization is possible when the provision is made that 

entire increment of water value (due. to its s use and above its. ‘construction 
arranged to accrue to the user of the water. The best control for 


sound development, as seen fr om the lessons i in priv: rate enterprises, is to have rg 


available considerably more land than the available water can possibly | cover, 


ay, 


he 


with the further condition that the right to the use of the water will accrue 
to the first in time of use and payment of cost. A principle which would —~— ( 


vide | a sound economic relation between the areas” of land and the water avail- 


ble for Government projects will correct much of the weakness inherent in 


~Fifth- -The standard of engineering for the construction of Government 


ie reclamation projects is now generally accepted as the standard of the country. 


'redit and praise must accorded the Engineering Profession, and the 
Reclamation engineers in particular, for t the character of, the works built. 


‘Substantial and lasting benefit has resulted to private. irrigation from the eo 
ae ig of design and construction solved under this dev ‘elopment. 4 However, 


ngineers in private practice have né never been able to dovetail all the Reclama- mo 


tion standards into any one project and fit 1 them into a cost analysis | acceptable 
to the owners and backers of. private enterprises. — The Reclamation ae 


are not in line with the experiences: and results ‘obtained in ‘private develop- = 


fiw enterprises must obtain their initial water cost as low as 5 pos- 
ible because (1) margins are computed as more than this cost; (2). the pre- 


-vailing interest charge equals the original cost in about fifteen ‘years (3) the 


a: true direction and tendency of the best suited s system of cropping for the area 
are disclosed i in about fifteen years; and (4) because a value will be created : 

s for the re-use of return waters sufficient to pay for the cost of the drainage. 7 

These four reasons all converge for a readjustment of the construction and 


financing of a project at some later period and hence the permanency con- 


fy 


P 


~The principle | that the construction. shall more nearly 


values created by its use has resulted private > developments. 
This is clearly in line with all private developments and, 1 more particularly, © 
_ with farm developments. Confusion should not be made between permanency _ 
and safety. - Nat National reclamation inherited a high ‘standard for its construc- 

tion just because it was National Government work. - No other basis was pos- 


sible and ‘the | statesmen for the Reclamation Act doubtless knew 


resulted that was attached to similar enterprises. To and 


4 
offset that inevitable c condition may be one of the Feasons law- ‘maker 
rovided for the waiver of the interest charge. ob, onthe: 4 

yo tae principles that create the differences between private and Government = 


irrigation enterprises may be summarized in ten ftems. Private developments | 
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Because there is much more land than water available in 
_ region, conditions should be provided that only the best lands, 
under an economical project set-up, will ultimately secure the use 


(5) The permanency of construction should be made 


In contra-distinction Principles ( (1) to (5), ‘the following refer to 


4 


(6) Political ‘expediency for instead. economics. 
_ (7) The “forever public” ownership of water basis, in its security aspect 


(8) The inseparable relation of — water to” land, in its appropria- 
Permanency of construction in line with other Government 


as iti is apparent from Principles” (6) to (10), inclusive, that: (1) Most of le 
fundamental and controlling forces underlying National are quite 


and inherited (2) they all operate quite differently than those 

lying private enterprises (Principles (1) to” (5)); (8) they all circumscribe 
resulta and add | burdens ; and (4) undoubtedly the s statesmen responsible for 

the Reclamation Act instinctiv tively felt these differences and knew their finan- Pes. 


in manner possible, by 


entirely that interest waiver feature ‘until, 


manner: basis: for and ‘consequent: paternalism 


reed: by the In fact, a analysis of the ‘inter- “project 


‘This much, seems certain: “Whatever waivers, releases, concession 


bean: given thus far, to” the. various projects, they were well founded a 
justified under the "inherent attaching t to 


The interest offset in the present policy is still wise and will remain 


0 until a better understanding is" had of its true meaning. The principles of | 
“protection and correction are introduced and admitted by this feature and it 


will remain such until a sound economic adjustment is made « of the whole 
ay problem. re ‘Iti is the wisest feature i in National reclamation because it will some na 


day st straighten out forever ‘the absolute » foundation of irrigation, namely, the 


bP 


economic and legal aspect of water. It does not ‘subsidize the remainder of 
agriculture for benefit of the few who have been | experimented t upon for 
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The broad foundattom peween 

involved should be made sound. 

(2) Water is a National natural resource like land and shou Ee a 2 

treated in all economic and legal aspects as being similar to land. 

Com rehensiveness is best obtained by separate steps. each of which _ 
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: under State laws, these ‘districts h have been given a quasi-public. character and, a 
consequence, e, their have had ¢ a tendency, to follow along the lines 0 of 
National reclamation i in the. matters of value and ownership of water. Farther- 


i ‘more, th hey y have been supervised by the States which introduced the featur es 


cared” tha 


“too great ‘the irrigation districts. have had. Wherever an fs 


feature was, provided. to relieve e those imposed conditions the difficulties have is 


4 for some other offset feature, the same 


must. be ‘introduced and made effective i in. order ‘to insure that such projects 


fs 


me This offset feature may take the form: of | an income from a hydro- electric 
A e4 by- product wherever possible, or as revente from the taxation of property that 
me has been benefited by the development and doubtless other ‘ways: and means > 
aan. will present themselves. The whole field of irrigation district experience has 


made it clear that some offset must be provided wherever any tax is imposed for. 
ify requirements beyond the immediate and strictest reclamation needs of the new 


- settler. New irrigated agricultural developments alone cannot stand the bur- 


den of conservation, comprehensiveness, and permanency, and where these 


burdens have been added to reclamation the entire experience thetefroim shows Ss 
+ it is unwise to : attempt it. The interwoven character of the farming industry. 
with the other industries of the country makes it reasonable to . consider that 
ae the entire industry should not alotie stand that burden. i It appears that 


as ” there: should be some principles in the report designed definitely to ‘allocate 
burdens, if Principles (8) and (10) are considered essential. 
_ sis National Government t rightly and | naturally s should assume the original 


: . _ ownership and control of the natural resource of water. Some of that resource 
aa - should rightly and naturally be then turned over to the individual States, and 
kt follows readily that some of it should be made inter-State. When, , however, 


_ the character of that resource ecomes so complex ai as to involve many States, j 


bas a its control is so interwoven that responsibilities become unnatural, ev Wn 


for inter- State relationship, then the National Government must exercise its 


- parent duty and ¢ step in to meet the problems involved. The } plan for Mississippi : 


‘River control i is then clearly National and is primarily intended for protection | i 


Se to large property | values and many people. The Boulder Dam situation is still 4 


Eh. a project, while the control of the Mississippi River is a problem, and ‘Congress 
a e evidently has taken that view of them . The principles suggested for t le con- 
- trol of floods offered by the Committee are not sufficiently ¢ clear to provide 4 


basis: for the allocation of the costs entailed and it is suspected considerable 
is involved therein. sot E900 TL do 


.) ie ational reclamation. The Committee has not reached the underlying weak- g 
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q ST proportion in the report of the Committee. 5 The cropped a area. of _Govern- 
ment irrigation, in a a quarter of a century of effort, ‘represents less than 0. 4% 
of the cropped area of the. country. “The idle lands ‘mentioned by ‘the Com 

mittee as existing in ‘the Rocky ‘Mountain area and along the Pacific Coast 

are doubtless nothing more than: ‘the marginal lands which have been found 


4 unprofitable. under the changing conditions of supply and demand through the ae 


able the extension of the transportation systems of the country. 


agricultural area is now able to compete effectively with every. other. area, as Ne 
- far as its availability to. markets is concerned, and, therefore, the profit problem 


is resolving itself more and more into determining crop adaptability, | or the a 
ability of Nature to produce. Consequently, some areas are certain to become 


_ Adjustments | of like character have gone on in every industry and must 


-* faced in agriculture. _ There is certainly a benefit to an industry to furnish — 
onditions in which it is possible to produce output: values. 2.5 times es much tas 
as the average. is as ignificant fact 1 that irrigated agriculture i is in th lead 


for value of “gross pi production per acre in n the i industry. is, therefore, the 
soundest, basis for farming in the country and so if any curtailment is made, 
. is clearly in error to place it there. Land settlement i is becoming more and - 


more a problem « of creating - advantages in one location over that in 2 another, — 

for the people already in the farming business. — The arrival of a new settler, Aa 
i 
iin 4 on an irrigated project, does not necessarily ‘mean that he i isa new farmer. how th 


hows mY conclusion, it is evident that National reclamation is still ‘an experi- a 
istry ment. 7 ‘Iti is apparent that every one concerned with the problem, including the 


that land ov owners | on Government projects, ts, desires s changes. f Some of the om ae 


that offered are so fundamental that a wide departure from the present: policy i 
would seem a sound policy to undertake correc- 


- for no other reason than first correcting wrong tendencies i in the present ee, 


‘and BO Correction seems a case for | education, involving so many ‘phases of the problem — 


ever, that it must start at the bottom, where it is believed the most difficult part ee: 

rates, - the problem lies. . Engineers have had so much t to do with 1 this Government es 
iin, 3 undertaking that ‘they can well afford to busy. themselves to bring about the * 
first changes. Congress has. been lenient, but not complimentary toward the : 


sippi Tesults obtained. unwise things have been done is ‘serious 


Finally, that is luckily in ‘the presen 
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still Meet to be an unsound financial policy and should be among the first of 9 Res 
gress” _ those corrected. However, merely to remove that feature, simply because some Sc a a 

of correction, wisely introduced by real statesmen, for the missteps in 


CHARLES ; Fox,* M. Aw. ‘Soc. C. E. (by letter). +—Num 
and important papers on irrigation and related subjects have recently Kaired 


in Proceedings, but for some reason the climatic conditions and the relation 
between the acreage cost of the system and the gross acreage crop values seem 


pi 


Acre CropValuein Dollars (d) Relative Percentage Crop Values? som 


in 
_*Fie. ROP AND IRRIGATION DATA FROM RECORDS OF U. S. RECLAMATION SERVICE. 


ols Some time a ago the Reclamation Service published data relating to the 
values, ete., of its projects. These data available for | quite 
ieee period of years, over the entire ‘West, and presumably are comparable, since | : 
ae were compiled by one organization. The Reclamation Service Fact Find- 
— ing Commission compiled data relating to the losses, ete. In Table 1, the 


TARTE 1.—ComMPILATION OF CRO 


writer has” ‘approximated the ‘mean monthly temperatures from the 


Weather Bureau records (see Column (2)). The values in Columns (1) 2 ; 


(15) are from the annual reports of the U. S. Reclamation | Service. Columns 


+ Received by the: Boeretary,’ July 19, 1929. to 
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ta in 2 Columns (4) 


p Values to Cost_per Acre 
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eal _ * Reclamation Record, December, 1923, p. 314, and August, 1923, p. 274. ee 
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. 2 210 4 48° Fahr., _ but the growth at the lower temperatures is slow and for that 


reason 50° Fahr. was selected as the base (see Fig. 2) ae The « cumulative mean 


monthly temperatures were ‘computed | above that. base and were ‘the 


ens . In Fig. 1 the losses, crop values, etc., are plotted against the growing tem- 
_ peratures. The losses for the higher growing temperatures are very - small, but, at 
q for the lower temperatures, they are an appreciable item. bi) ~The rate of increase ae 


lia in irrigable acreage is also. much | greater for the higher than for the: lower 


as _ The major item, however, is the larger acreage crop values and the rela- 
r tively greater increase in crop. values in recent years when most agricultural 'g 
products were | suffering ‘the decrease in value that accompanies the h higher 
growing temperatures. Special crop” conditions i in ‘the cold districts may pro- 
“ 4 duce the same effects as the higher ¢ growing temperatures, = = 


percentage of financial losses does not seem to be much when the ‘annual 


gross acreage crop values are 50%, or more, of the acreage construction costs, 
but on projects: costing three or more times the crop value the percentage of 

Toss seems to increase as does the relative cost (see Fig. 


 Ruopes E. Ruug,* Assoc. M. Am. Soo. C. E. (by letter).t—It is indeed ig 

 uailatonetent that the history of irrigation in the United States is marked by 

so many financial ¢ disasters. The fact that ‘ “26% 0 of all irrigation 
"organized have failed in ‘some period of their development” is evidence that 


these projects have been undertaken with | an enthusiasm: blind to econom 


peival The percentage is not so great compared to the failures: in private enter- 
- prises, such 2 as banks | and industrial projects, but, unfortunately, the losses in 
the. majority of these projects have been incurred | by the purchasers of district 


In California, the early history of irrigation district was 80 
replete with financial failures that many bankers and financiers of the old school 


q 


f 


wt: 


ius 


i 


In having ‘most conditions of supply, soil, 
climate, transportation, and demand for lands’ by legitimate settlers the bonds 
had to be sold 1 at discounts which have made the actual interest: rates 
¥ paid by the districts as high as 7 or 8 per cent. Nevertheless, despite the ‘diffi- 


culties of financing and the high interest rates that these districts have been a 

forced to pay there has been a tremendous expansion of the i irriga ated areas in 
p 

almost entirely under the irrigation district method. Between 1912 


1926, one hundred irrigation districts, were formed with a total | bonded | debt 


z of $120 000 000. The total area involved was 3 500 000 acres, which is greater - 


Civ. Engr. (Rule & Rule), San Diego, Calif, 

4 Am. C. E., May, 1929, Papers and 
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“These districts hav niet financial 


oh obligations as they came due in almost every instance. 


The reasons the success of s of these i can be ‘summarized into the 


tion Commission, , consisting 0 of the State Engineer, the Attorney General, and 


the State Superintendent of Banks, makes comprehensive investigation to 
assure that the district five conditions. The result has been that 


ee all the ‘districts have had, ‘toa greater or less degree, the one vital character- 

istic necessary to ‘the success of any irrigation project—attractiveness to. ‘the 

In comparison with reclamation | projects : in the interior arid States, projects 

alifornia have two environmental advantages, namely, an equable climate 
+ 
and | proximity to great population centers and their attendant cultural advan- 


tages. These are of utmost importance i in considerizig the colonization feature 

of a project. In n determining the feasibility of a project ‘that lacks ‘these 
on the other conditions must be so favorable that they offset the disad- a 


 waritages eness from large cities. The 


antages of an intensely hot climate and remoteness 
opportunity for financial gain must | be greater than that in a more pleasing 


"environment. i For this reason, conditions for for ‘marketing agricultural products: 


_ must be exceptionally good to induce settlers to take up land in 2 the reclama- 


1a settlers” will suffer ‘unpleasant environmental condit in order 


take advantage of the opportunity of large profits is demons rated by experi- 
ment in the Imperial Valley. Ina period -of twenty- nine years, this region 
mes has been converted from a forbidding desert into one of the most productive 
. and richest agricultural sections in the country, with a population of 60000 
on an irrigated area of 525 000 acres. This his growth has ‘been made. without 
 Itis probable that 1 many of the Reclamation Service projects . that have been 
in difficulty would have been more s successful if a somewhat different policy — 
been adopted. (oti settler entering | ‘upon the: raw land has a great and 
ae _ Sometimes hopeless task confronting him. The preparation of land for irriga-— 


ie) building of home and barns, peenceatng of farming equipment and stock, 


of roads, schools, churches, and all the service utilities necessary to a prosperou 


community, all require capital, intelligence, and an indomitable courage that 
the average land seeker does not possess. ‘Unfortunately, too many of the 


Settlers on reclamation projects are those who have foiled in their previous 


_ the causes of their original failures are still ‘present in their new environment 


and they either abandon their efforts” or hold on by a thread without -con- 


tributing any support toward building up ‘the wealth of the community. The 


ea 
learning new methods of farming necessary ‘under local 


endeavors: and are seeking new “opportunities in a new land. In most cases 


burden of development is on the few industrious and, in most cases, adequately 
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financed p pioneers who understand we and are fully aware ‘of all the 


type w would. be attracted to it. “This saiight be accomplished by including in 


construction some things that now are accomplished by the expend- 


iture af cash or | on part of the settler. Mr. -Mead* 


along these lines should be taken with caution and after due ‘eamnblointian: of _ 
all factors. As small scale experiment. should be instituted before great expen- 
ditures of the public money are made. The of some Utopian 
ys As suggested by the Committee,t subsidy. by the Government should take 
“the form of an 1 assumption of a part of the total cost of the project rather than 
aid t to the individual farmer. Local ‘subsidy should be largely of a similar 
nature, Regarding the latter, ‘there.4 is no question in ‘the writer’s mind that, 
in many instances, such measures are . justified. _ The development of new agri- 
cultural areas creates wealth a and affords ‘means | of livelihood for the inhabitants * 
of the towns | and cities. That a State or or county is justified i in lending aid to -f 
reclamation projects within its limits cannot be denied, Another form of 
assessment against those “indirectly benefited is t the inclusion, 


, within» 
erigation district, of cities and t towns lying within the irrigated area and the 


exist it 1 were not for the jarigation he and all business i in 1 them 


can raced indirectly to the agricultural back country. Surely a part of 
he Project should be borne by these lands, 


M. . Bacon, Au. ‘Soo. 0. E. (by letter). §—There seems to bea 
tendency to regard the report or on a National reclamation policy| as inimical to 
“the U.S. Bureau of Reclamation. It would be very if f implic tions 
read | into this report which did not really exist. 
The supplementary remarks|| by Mr. Mead | comprise a well- -reasoned argu-_ 
ment for aid by the Bureau of Reclamation to the prospective settler on present f 


i. future projects. As a general proposition there re should be no quarrel over bee 
this; on the other hand, if the Bureau should take over this work—and it seems _ ie ay 


t to be be the proper agency—it v would still form only : a small part of that i ‘in which — a 


some of the projects to be, for the at least, 


financial view. _The of failures is not cand it would 


ae 


ers, October, 1929.) 
the roe “ uch that a larger number of the latter type could be 
food settle on the land, development would be more rapid and failures 
‘lity | fewer. If the amount of original capital required for a settler to establish a, a 
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-con- cit, September, 1928, Papers and Discussions, p. 2007, 
atel Received by the Secretary, August 26,1929. 
C. E., May, 1929, Papers and Discussions, p. 1193. 


‘This ‘idea has been departed from t to the extent of § at Teast ‘$14 000 000 , accord: 


"benefits from construction of the various projects more than outweigh 


‘the losses, but it seems to the writer that this ; argument does not go ‘to ) the root 


ia of the situation. If the construction of projects which do not pay is to be gone 
nto for their indirect benefits, it should be definitely understood before the 


project. is started. Tt1 may possibly be that the funds for Federal ‘reclamation 


rey 


should be spent for indirect benefits, but it is obvious that any policy of - that 


kind, or tendency in that direction, is extremely dangerous. Should it be 


tolerated it would mean that projects were built for sentimental reasons, or 


for the construction of the various projects almost never comes: from those 


hs 


who have to pay the bill. The prominent advocates of new ‘Projects to bring 
n Taw land will be ‘oud to be, not the farmer, but various ‘urban interests 


The Committee sought to staget upon which the Bureau 


might continued with benefit” to ‘Keeping within the fundamental 


<> 


- to ‘be critical as to some e of the work done by the ‘Buitbail should not be mis- 


ia It should be noted that for years the Bureau has been limited to a large 
- degree in its choice | of projects. The law now requires a specific appropriation 


@ by the Congress for the various | projects and most people know how appropria- 
tions are usually « obtained. . The writer feels that the Bureau. could be safely 
‘trusted to pass on the economic merits of a ‘proposed ; project and, with the 
understanding that a project ‘must: pay, limit the construction of new projects 

~ to such as are economically feasible. There is no question in the minds of 
~~ engineers competent to judge that at least two projects are being constructed 
at the pr present time which will not pay in this sense and others of this nature 
Se The danger of Mr. Mead’s } pleat for help to the prospective settler is that 
__, Bem ipropeete which will not pay, may be started with a tacit understanding 
ay that, if anything does happen, a considerable portion of the cost will be written 
i — and then various aids will be offered to prospective settlers. Following 
hoigae line of procedure one step further, the day may come when the money 


a furnished to aid the settler need not be wholly repaid and then the argument 


er 


a: again 1 be advanced that the indirect benefits w warrant such a course. ea 


aera ie _* Proceedings, Am. Soc. C. E. , May, 1929, Papers and ‘Discussions, p. 1194, 
Loe. cit., 1928, Papers and Discussions, p. 2897. = 
Loc 


on account of. political pressure, and it ‘might be pointed out that the pressure 
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proper a. There are signs as a growing belief a among careful students that from now 


much 
“a Na ‘Steel in 1 this country. ‘Iti ise even m believed that the total agricultural ar area a under eo 
that it® ultivation at present is 3 ample to provide for the needs of the country for a 
repaid. £ long time. . Speaking of the arid and semi- -arid West there i is no question at all 
2ccord- “that the total area under cultivation is capable of great inerease in produce 
itering once its” present watér supply is supplemented. There a: are many ‘thousands 
ndirect of acres of land on which production is curtailed because the water | 


tweigh falls short before the end of the crop season. 
he root 


ye gone | 
ore the | 
mation 


pits 


of that 
it be | 


before enlargement but, as is far as agriculture | is 2 concerned, | the exact “opposite 
has been, and still is, strongly advocated. It is very difficult, ‘to realize the 


area ; 5 and it is still more dificult to realize how little of 
pressure comes from the man who is supposed to come on to this new acreage, 


r xtent, mak living, if ibl 

ons, an | pioneer to a la ge extent, make a Ti e, the pay for the cost 


Many people draw an analogy from the industrial field point out how 
- products in an industrial line are absorbed beyond any forecast which has been © 


Arion = They seldom stop to think that as far as staple food products are con- iS 
a cerned there is a definite limit beyond which it is impossible | to go after people © 

ere eae ; are well fed. The analogy does hold - in part in the case of what a a few years 
mental 28° were considered food luxuries and, as the standards of living become higher, an 


the power to absorb such luxuries will increase. As to these luxuries, it 


seeme 
‘panty be many years hence before anything like what might be veel 


ie E bes The picture that Mr. ‘Mead paints is accurate and important, , but the point 


a large 
efation ' to be borne i in mind i is that this is by no means the whole picture. ca As he inti- 
rip. ita: mates, one kind of picture would be drawn. by engineers, another by the settler, 
eafely another by the economist, a’ and probably another by the politician. The con- 


‘th the | sideration of vital importance is that these pictures fit into the frame of the 
wiifecti law as laid down by the Congress of the United States; if they do. not, they Ni 
“cannot be regarded as a fair presentation. Many of the policies advocated by 


the enthusiastic friends of Federal reclamation are ‘good i in themselves but, as 


nature long as they have to be paid for by money which i is supposed to be repaid, there 
should be a definite understanding that a business transaction is involved and 
a that obligations to ) be undertaken are as binding etween the Government and 
nding individuals as between private ‘parties. 
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if, 


"SPECIFICATIONS FOR ‘TRANSIT TR AVERSING 


odt _Discussion* ei. gil iin 


odt W. H. Rayner, Assoc. M. Am. Soo. E. 


has seemed to the writer that there always has been an ot! 
fusion’ in the discussion of the subject of | errors because the term, “error”, 
F 
has ineluded both the significant ‘and the non- 
constitute the: difference between any measured value and the corresponding 
true value. ra In the e paper{ the significant and non-significant quantities were 


defined a8 “error” a and: ‘cumulate” respectively. 


as used in this ‘discussion, ‘and “tare”, as weights. 
: weigh certain commodities a “gross” and a tare” weight are taken, from which | 


the “net” weight i is obtained. . The tare is sometimes found by weighing a con. 


“tainer a and sometimes it ‘is compensated for, by a counterpoise hus, the tare 
weight may be found by a computation (that i is, a correction), or it may be 
eliminated by a systematic procedure. The term, “error” , as it has been 


"monly used, may be said to correspond to a “gross ” measurement, including 


both the significant (“net” corresponding: to “error”) and the non- -significant 


ft If the proposed d meaning of the term, “error”, is accepted ; namely, that it 
is that part of the difference between a true and a measured quantity which ie 


remains after the cumulate has been ‘removed; then it is. 
definition of the term ‘ “systematic error” as stated, i is correct. 


pea. Discussion of the paper by W. H. Rayner, Assoc. M. Am. Soc. C. E., 


t Asst. Prof. of Surveying, Univ. of Illinois, Urbana, Ill. 

§ Received by the Secretary, August 22, 1929. OLA 
4 a Proceedings, Am. Soc. C. E., April, 1929, Papers and Discussions, p. 1056. soa’ 4 
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always such as to. make the too large, as is is also. the error 
i va to lack of alignment of a tape. | v Other examples of the same tenor could be 


Mr. Rappleyet also uses the same example and the additional | one that “the: 


error due to phase in pointing on on a signal is certainly systematic, , but its sign 


In both these statements the sign of the “gross” error is known; but if so, 


_ would it not be logical | to make an estimated or calculated correction ? ‘Thus, 


of the wind on the ‘tape may be estimated the correction 


the error is plus o or minus, , because the estimated correc: 
tion may have been too large or too small. Similarly, after a correction for 


phase § in sighting a signal has | been applied, one cannot say what t the : sign of 
ae remaining error will be. In passing, it may | be stated that t the distinction 


between the terms, “cumulate” and “correction’ ’, is that they have opposite 
The cumulate is ) the quantity that is removed by applying» the corre- 


sponding correction. _ However, probably little harm is done i in using the terms 


4 150 Rappleye_ questionst that part of ‘the writer’ 's definition} of a 


"systematic error which states that “its effect cannot be removed by systematic 
~ field methods”. _ He uses the example of a forward chainman who has a ten- 


dency to mark to the right of the end of the tape, the effect of v which i is elimi- 
nated by the | process used in measuring forward and back. gf 


Here, again, he is using the “error”, in its customary meaning and 


al = right i is 3 eliminated by a eiatualie: field procedure it is non- -significant and 
Bs has been rendered a cumulate. In this instance the “tare” quantity has been 


obtained, not by a calculation but by a ‘ ‘counterpoise”, that t is, systematic 


procedure. — sf Surely it must be admitted that a final error 1 remains, due to the 


effect under consideration. This remaining error, however small, is the sig 


ie nificant: or true error, and one cannot say what its sign or magnitude i 18. igri’ 
The writer agrees that : a ‘ “systematic error” ‘need not always have the same 


Mig sign. Of course, such conditions as temperature, direction of the wind and of 


et: 


the sun’: s rays, change from time to time; but any one of these conditions causes: 


a systematic areees only under the condition that its effect has the same sign 
for a considerable number of consecutive observations. Accordingly, the defini- 


| 


tion is improved by omitting the word * “always” , making it read ‘ “an exror 


which has the same (unknown) sign, ete.” bry to 


: gs It may be added that the discussion of the definitions of the terms used is 


the 


December, 1928, Papers and Discu sions, 2640. 


RAYNER ON TRANSIT SURVEYING AND STADIA LEVELING 
the discussion it has been stated* that, 
a, Rese That part of the definition relating to the sign does not be correct 
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eres. rhe’ Society is not responsible for any statement made or opinion expressed 


COMMENTS ON THE DESIGN. OF SLUDGE: haw 


corre Ricwarp H. ‘Am. Soo. ©. E. (by letter).g— Discussions often- 
Melenes _ times contribute material and thoughts more valuable than the original paper. 
From the writer’ 8 ‘standpoint, the discussions submitted in this case ‘certainly 
7 
“are most interesting and instructive. METHOD OF 
comments on the -paper| come from engineers representing the inter- 
“ests that are bringing about the noteworthy advances i in the art of s sewage dis- 


research investigator, an experienced plant operator, a “representative 


and a firm supplying appliances. used sewage disposal. Ati is gratifying to. 
ing to realize that the improvements in sewage disposal methods are being followe 
ot nod ~ 80 closely by people representing so many different points of: view, and to know 
been how each | group recognizes its dependence one upon the other. 
ematic a ae Mr. _Eddy{ has traced the development of sewage disposal, and has pointed — 


ie 4 out the trend toward more elaborate and costly plants. He has described cer-, 


en 2 
he sig- tain of the e difficulties that this trend involves. Many of the plants now being % wre. 
eonstiucted require highly technical supervision ir in their operation. The fact 
= alle that it is difficult at wore to secure operators with | adequate ‘training ‘may 
of perhaps be classified as a “growing pain’ * which may ‘soon be overcome. 
cneenen various sewage works associations, with | the co- operation m of some ¢ of the State Ro 
1e sign boards of health and ‘the educational institutions, are now making determined 
didn. efforts to increase the technical knowledge and | ability of sewage plant oper- 
siekieal ators. Mr. Donohue** makes the argument in this connection, that if equip- 
Discussion of the paper by Richard H. Gould, M. Am, from 
which § il Chf. Engr., Ward’s Island Sewage Treatment Works, New York, N. Y. 
§ Received by the Secretary, August 16, 1929. 
| & || Proceedings, Am. Soc. C. E., December, 1928, Papers and Discussions, Pp. 2655 
{ Loc. cit., April, 1929, Papers and Discussions, p. 1063. 
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“ment requiring supervision is installed necessary 


be supplied and the operation of the plant s as a whole will benefit thereby. a 
ois It is to be expected that the cost of disposal works will be higher than was 


pa & formerly necessary. — In many cases the necessity for sew age disposal depends 
on n the concentration of popula ion, where means for the assimilation of s sewage 


Lon in the natural bodies of water are limited. The increase of population creates 
increased land values and may ‘it impossible to secure 
ere some of disposal might be practiced. ‘The trend. 
therefore, toward the of plants on a limited | q 


ze bringin about a high degree of purification, a and doing this without the pro- | 
duction f objectionable. odors that will | lower adjacent property values. 


Sy _ The demands made i ‘In many cases require a more or less complicated plant, 


the amounts invested certainly “warrant ; highly trained te technical super- 
would be false ‘economy indeed, to withhold ‘proper compensation 
such service. After all, the : fact. _ that complete. ‘disposal: of sewage can 


ag 


: usually be secured at a cost of about $1 or $2 per capita per year, ‘permits little 
criticism of such an n expenditure for so important a necessity. aay pT Ae , 


_ The discussions by Mr.  Besselievre* a and ‘Mr. Allent bring some of 


differences of opinion that ‘are common in sewage disposal practice. Allen 
thinks there may be some advantage in digestion in separate stages, and p 

: Bos ; out the disadvantage of mechanical stirring, in that some of the fresher sludge 

‘is discharged with the more » thoroughly digested ‘material. It seems, that more 


data. are necessary to establish definitely the; fact that there are practical advan- 


DSS, 


in a of gasification are conntantly rising and ining, 


would be interesting to the effectiveness of the stirring 


gases of digestion. It will, be recalled. that 3 many years ago, Dr. Imhoff “used 


‘this argument peta others, i in advocating the use of deep p tanks, when, a as ins 
case, , there would be better stirring action owing to the amount 
f gas. produced per ‘square foot of area. 

‘ a inj af The speculation of engineers, the ‘researches of scientists, and the mechan- 
ical | ingenuity of manufacturers: are extremely valuable; but, after all, the 
ray results secured i in operation are the most important. So it is that concrete re 


sults ¢ of operation, such as that. given 1 by ] Mr. Downes,t are especially welcome 


: ae Proceedings, Am. Soc. C. E., April, 1929, Papers and Discussions, p. 1069. Pes pre: a 
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“AND. MODELS, KEOKUK DAM. 
Oa 
F. Groar, M. Aq. Soo. ( C. 


engineers can appreciate. ‘the difficulties pioneer investigation 


of the e great works of « engineering | were erected from plans based on well- tried 4 
methods —“aecepted practice”. ‘This is eminently proper, because lives 


dollars should not be subjected to unnecessary risk by structures built on sands 
of misapplied theory. Nevertheless, spillway, discharge has been for y years a 
- subject of more, rather than less, speculation as to just what the coefficient 


"should be, especially for high heads. In this paper the authors have 


hands in a real pioneer investigation, the difficulties of which will be fully 
realized by all engineers who have I had opportunity to conduct such leiailen i 


£ The conditions ‘surrounding experimental w are so complicated and 
interwoven in relationships that it is often necessary to expend a great amount - 


time, labor, and experimental mechanism, before any useful ‘result can be 


obtained. Sometimes, : an apparently simple device will be used for years 


current meters when used for precise water measurements. ie One of the first, 


be not the first, to notice the effect of turbulent flow in causing a 
rrent-meter ratings was the late Charles H. Miller, M. Am. Soc. C. E. gavien a 


"experimenters at Keokuk have applied corrections for errors due to angular 
- disposition of the meters. The writer has also made similar efforts to correct 


wary of the paper by Fioya A. Nagler and Albion Davis, Members, Am. Soc. C. 
ntinued from September, 1929, erogeornge: 


Received by the Secretary, June 21, 1929. 


before its unreliability is fully and generally suspected. ps This was the case with a . 
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In one extensiv of of large 
Massena, N. _ X,, » was measured simultaneously by current meters | and chem- 


‘These ¢ comparisons were from the earlier and least accurate of the 


4 chemical tests, but, | even in tk these, the ‘results show a a high degree of precision — q 
in n both methods of measurement.’ ‘Omitting ¢ three t tests in which there were 


known. faults in the laboratory, or apparatus, the results were given in 


TABLE 10.—ComParisons- or DiscHarcE MEASUREMENTS. 


Saeed meter, in cubic feet per wecond. hen c feet per 


676 


current meters used) in ‘these tests of three different ‘tikes, 


"namely, one small Price meter, two Haskell meters, and two Ott meters. b They | 


operated ‘on a movable frame, s so . that, by shifting once at each elevation, the q 


: five ‘meters: gave records for ten” different points of observation in the “eross- 
section. As there were ten elevations at which the 1 meters operated, there 

fe were, in all, 100 velocity readings for one | complete s sweep » of the frame, which | 3 
such satisfactory agreement ‘could possibly have been attained i in ‘these 


tanto had the ratings of the x meters ‘not been carefully corrected for errors. 


ites This will be a ending 


ratings by amounts varying from 


axis of the raceway in n all cases. The writer is sure that a meter 
allowed to swivel about its s support i is not as reliable as one fixed in its position, 
ratings in in both cases being | corrected for turbulence. Moreover, since there is 
no 1 meter | that gives a correct, ‘resolved ‘component of motion, is engineers should | 
always use at least two types of meter simultaneously. One of these should © 
be a screw type and the other a cup, because the former is retarded and the 
- latter accelerated. — This i is not to be considered a criticism of the method f 
correcting ratings adopted by the a authors, however, because the case in hand 


rendered fa far simpler than in one in there is great turbulence, 


shown by by the statementt+ that, rath Beate ted To 


ae “The water being accelerated as : it passed over the crest, flowed with 
remarkable uniformity in smooth stream lines and was free from the character- 


'“Chemi-Hydrometry and the Precise Testing of Hydro-Electric Transac- 
ions, Am. Soc. C. E., Vol. LXXX (1916), (1270, Table 82. ons, 


co 
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LWAY oR OF 
‘istic rtices which ‘often accompany 
the 
which ought to be as thedtems of hydraulics: 


(2) A “rudder”, or “tail”, is a monstrous absurdity. 
of meter can be designed to give the repolved 


(3) A “screw” type eter 
< a whole who take altogether too long a time to make the most of past. experi- 

ence. is about 250 years since, i in a single paragraph, Newton enunciated 


wat 


* model is 


y in Charles Warren Hunt, M. Am. 


“determining a design, especial 
% Soe. Co. E., has stated* the fact very tersely as follows: “* 

the only means for reproducing all the complexities of flow comand by natural — 
It is important to ow how sma I the model may be made without loss of an 


wise as a reliable. criterion. This is a question of special importance relative. 
Pp eave 


Lf 
a long waterway i is involved. In such cases the. effects : 


experiments in which 
of friction are of much greater account than they are for weir, | or * spillwa 


"discharge, i in which there i is very little chance for frictional resistances, owing at 
to the short length of the vi waterway involved. tye 


ae a matter of fact, the coefficient for frictionless weir discharge could 
‘differ greatly from the coefficient determined by experiment, , since the effect — 
of friction is practically. nothing for a weir. When the statement is = 


that the coefficient: for frictionless flow would be about the for an 
is not a 


“experiment, it must be remembered that the equation, Q=CL hz, i 


‘theoretical formula, but an empirical. one. 
frictionless flow—instead of being unity— _would express the numerical value 
of the function o of H which would convert the empirical formula i into the air! 


"correct theoretical formula. That function, if correct in would undoubt- 
Fy 


= 
edly eliminate H in terms of a true “head on the weir”. 
weir and its model it will be desirable to acquire an 


Bit Before considering a 
understanding of the true nature of hydraulic friction. — In the first place, 
‘sliding friction” of a fluid along the 


there cannot possibly be a any ordinary ‘ 
surface of a solid where there is contact. _ This theorem has | s been proved by 


many experimenters, notably first by Poiseuille in his celebrated experiments 
tubes, In cases of turbulent. flow the 


on. the flow of fluids through capillary 
y a short distance from the surface may be relatively high; but ‘the a5 


velocit 
presence of the “film” is certain, although its ‘thickness | may be very slight. 


ye nds 01 on n the neighboring ¥ velocity of the fluid, the 


Ry 
The thickness of the film depen 
flu uid itself, and the character and condition of the tee ch, 


Cc. E., EXXXIT (1918), p. 1168. 
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along ‘side ‘of a radiator: which increases the heat ‘conductivity of ‘the: 


radiator enormously. Asa matter of established fact, the great resistance to 


heat transmission through good | is “due principally to the thermal 
resistances of ‘the fluid fil films on the two sides of the conductor, rather than to. ; the 

the resistances of. the ‘conductors themselves. ‘For example, water boils only 
little more quickly ina thin metal pot than in one of the are 


al - times thicker, or than in one made of thin asbestos, say. he Asbestos i is K 
a poor conductor as regards the flow of heat through: its but, for 


thin sheet of asbestos, the ‘resistance of its material is much less than ‘the 


resistances of the fluid films on the two sides, even if the water be in turbulent — 


motion. No correct estimate of heat conduction through walls from one 


medium to another can be made unless the films of the media . on the walls: 
of the conductor be taken into account. — In many cases, the resistances of the 


materials themselves can actually be omitted w ithout | serious error. 
_ The film of water: along the wall of a channel (or pipe) is not at rest, ‘except 


dal the surface of contact, even if ‘the thickness i is extremely slight. There 
TUR rit 


is ubtedly motion at an indefinitely short distance from the wall. 


3% experiments in heating and hydraulics have both shown that fil films. are thicker 4 


with lesser velocities, : and that with certain very small but determinate velocities 


| F: the entire contents of | the pipe acts precisely like the film along the wall. The | 


whole becomes a mass flowing somewhat coheringly_ yet plastically as a thick 7 


ig teh liquid (molasses) flowing through and out of a a pipe. i This i is the case of pure 
viscous flow in which there are no eddies | at all. i It is just a smooth, r elatively 
¢ slow flow, in which, _ however, there is a transverse velocity gradient, or the 


velocity increases from nothing at the walls to a maximum at the center. 
tr transverse velocity gradient, expressed by! the ratio, da’ , simply specifies 
wall 


the relative amount of sliding (shearing motion) per second ‘of two. parallel 


lamina of unifor mly moving water, at a distance, dz, apart. The Jaw of viscous — 
_ friction states that the total shearing resistance, 7? between these two neigh- 


‘lamina ‘ts A, in which, is of viscosity; a the 


| area of either of the two ‘lamina (the area along which the shear occurs) ; ; and 


d x is indefinitely small. Thus, the intensity of shearing | stress is: anvintl 


neerning the flow ina long straight, horizontal, cylindrical pipe, consider 


nder (variable radius, a) of water in the pipe. The ‘eylinder_ 
water j is being thrust forward by the difference i in the pressures" upon 


two ends of the pipe. ‘Then, the intensity of ‘the shearing stress set up along” 

aie the convex area of ‘the co- -axial eylinder of water is the difference of the end 


by the convex area of cylinder, or: 
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in 1 which, v, is ‘the velocity along: the axis (central) ada ¥4 v is 


ab Then, the total discharge and mean velocity of the water through the pipe 


This analysis i is substantially that by Lamb* although 4 it is 
Equation (3), thus established theoretically, is exactly that found experi- 
mentally by ‘Poiseuille in in 1840. Equation (4) demonstrates that pressure 


The o common idea seems to be that turbulent conditions have little to he 


by 2, “The resistance, in the case of turbulent flow, is found to be seenbtpai' ‘ase: eee 

of the temperature, and, therefore, of the the fluid. This 

* is what we should anticipate from considerations of dimensions, if it be assumed — 2 

that R varies as the square of the mean velocity relative to the ‘wetted surface.” =f 

Lamb also” quotes: formulas for the coefficient of ordinary skin friction | 


_ Notwithstanding the opinions and statements of these ‘profound authorities es 
it is confidently submitted that all “frictional” resistance to flow is due, either aes: 
- directly or indirectly, to viscosity ; and that if the viscosity of the water were = 


zero, it: would be a frictionless fluid in which there could be no such resist- 


| ances. Of course, there would be resistance to velocity changes, but that 


would ‘relate merely to “conserved” energy, available to “support: 
Fs and would not represent | ‘lost work”, as in the case of frictional resistances. 


Hydraulic friction due entirely to viscosity acting under one, or both, of 
regimens; that i is, direct- shearing, or eddy- making and eddy- destroying. ftom 


i is it possible to pass from “perfect” (frictionless) fluid to an actual 


(“viscous”) fluid solely by introducing the character of viscosity, without 
~ having all frictional resistances dependent on the viscosity? If vortices could be ae 


generated in a ‘perfect fluid at some definite relative rate, then energy would | 
go _ absorbed by such eddies (that i is, in their kinetic energy content) and lost < 


- work would result ; but it is not apparent how such eddies could be generated e 


fae ‘a perfect: fluid, and it is very apparent that, if they were generated, ther 


would be continually increasing turbulence progressing down stream, since a 


perfect fluid could not possibly dissipate any of its internal energy. Liquid 


ey An error in the value of the coefficient, ut, of viscosity given in the Ninth Edition of pial 
the Encyclopedia Britannica, was pointed out by the writer in 1909 in a paper on “Back- _ 
Water,” Minnesota Engineer, Univ. of Minnesota. This error was carried forward in the 
Eleventh Edition of the Encyclopedia, and was aga ain pointed out in a paper’on “The Pitot — 
Tube and Chemical Gauging,” Engrs. of ‘Western 1014 
if 
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“killed” without internal resistances. 
is no as “impact” (of fluid ‘upon fluid) ‘Neither 
can there be impact upon a na | solid by y a liquid in the s sense that energy is” 
_ destroyed by that impact. In every case it must be the property| ‘of Viscosity — 
which ultimately sonverts waste motion into heat. In fact, it seems only 
reasons able to conclude that the whole configuration and character of the eddy _ 
system is dependent to a great extent on viscosity, although, -of course, the - 
eS shape and character of the flow and boundaries of the flow must have also a 
great the delivery of kinetic energy to the re- acting viscous 
turbulent flow of a river. The channel mer be assumed 
to be uniform in section, that is, of a generally prismatic nature; but the wet 
perimeter i is more or less undulatory and ‘ “rough”. These v undulations deflect 
_ Water from the bottom and project it at the body of the stream, at greater — 
less velocity. projected | disturbances do not occur as definite streams of 


« 
water, but as erratic pulsations, ‘eddies, “boilers”, and open vortices. 


= oak In such a ‘stream, a large deeply floating body, such as a ship, may float 
down stream either faster or, slower (but usually faster), than the mean = 
velocity of the water with ‘which the body is in contact, depending on 1 the 


distribution. ‘of velocities i in the stream, the slope of the water surface, and 


position, size, shape, and depth of flotation of the body. ay its 


In this connection Francis quotes Weisbach as follows: phe a tule * ee 


- the velocity. ofa swimming body is somewhat greater than the. water”. This 
illustrated inv an extensive of the ‘rod float, the writer, 


sible by the rod- float tables computed during the study. BinAw “ba 
-Tt is important to note that the late J. P. Frizell, M. Am. Soc. CO. E., a 
actually calculated the theoretical velocity from that of a rod float for me 

condition of flow and depth of i immersion. Francis distracted his Le 


flow of priematic section. This simplification i is made pos- = 
i 


rface of 


the water and by stating that he Ahoudht: it best to use empirical methods. 7 


it not been for this: situation, Brizell would probably have solved the he rod- 
Theorem 1 the greater velocities (of an enveloping layer water 


_— around a floating body, as a ship, or rod float) shave the greater weights 


(averaging weights), and impulsive forces (due to skin. friction) are propor- 
aes _ tional to the squares of i impinging velocities, the velocity. of the floating body . 
Bay is less than the mean velocity of the enveloping layer of water ; but if the 


ve velocities have the greater weights, the velocity ‘the floating body 


exceeds the mean velocity of the enveloping layer. 
ee hen the writer first demonstrated this theorem he was apparently squarely 


against Weisbach’s statement that a ship would float down stream more rapidly 
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- than the current, because the theorem shows that a rod iat will end to move 5 


Jens rapidly than the water with: which it is in contact. _ Nevertheless, asmay 


be clearly seen, an application of the to the ‘two cases, taking into 
account: the curve of the river “(generally concave up stream-— 
ward), and the size, shape, and position of the floating body, brings all int 


velocity ily then the ‘floating body m moves exactly with the mean n. velocity of 


ay ig This theorem is independent of the tendency of the floating body to slide ’ 


“down the slope of the water surface, but another theorem shows that this ten 


a _a body floats in and an independent 
- propelling force acts upon that body i in the line of action of the force due to — 


“hydraulic ‘slope, the total change, x, velocity, from ‘condition 
a, which the propelling force acts alone, to that 1 in which the two forces combine, — 


is less than the velocity which the hydraulic s slope alone would produce, except 

the: one ca case in 1 Ww vhich the propelling force i is ‘directed | up up stream and does n 

2. Tie ‘theorem does not except ‘the case when the propelling force is directed 


stream and exceeds. the force due to slope. When the two forces are equal 


and opposed | me change i in velocity i is, of, course, just: equal t to the velocity. d 


eorer illustrated by the fact that a relatively small force w 
z Meo vessel i in still water at a rate of several miles per hour, when the a 


_ cation 0 of that same force i in ‘the line of motion when the vessel is being driven 


< full speed by its own power, would have scarcely any appreciable effect 
toward i increasing, or decreasing, the speed . The theorem shows that the effect 


of slope is much diminished in the currents of. rivers and canals, as against as 
- the action of slope in uniformly owing water, because, in the latter case, _ 


These theorems are very important, because they have an illuminating 


relation to the questions of turbulent flow of rivers. Suppose, for example, a 


i ae mass of water is flowing down stream as a unit, with practically uniform 


hat it will tend to flow either faster, or slower, | 


por mean velocity of the water with which it is in contact. This” would 


mean the generation of eddies and “ “boilers” around, and finally within, the 


aa} 

body of v f water, so that there would be “internal” frictional losses within the body 

of water flowing in a stream due to the generation of turbulence internally. : 
is This completes - the pavers of turbulent flow; it shows that these interna 


turbulent resistances ‘may 8 ‘still be assumed to result from the effect of the “ag 

bottom, « or wet perimeter, because the variations of velocity must be due ulti- _ ¥ 

mately to disturbances emanating at and along | the wetted surface. 

analyze this ‘condition § assume that the agitating area is wet surface, 

"measured by Plin which, P is the perimeter of the cross- s-section, and 1 is th a 


a ength of, or uniform reach of, the river. The volume of the water ein’ 
along the wet surface is n P ra v, in asec is a dimensionless coefficient depend- 


ing on the shape and is the effective 
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= AVis' the rate of cine and m is the hydraulic mean 


“This of water ‘deflected from the sides with effective velocity, », has 


i 


this is finally converted into heat viscous resistances within the resulting 


{4 
It becomes lost as kinetic energy of the flow. “The 
loss of | head is loss of energy per pound of water discharged 


Substituting for the quantity, n — the factor, f, which is the ‘dimensionless 


coefficient of loss due to turbulence, becomes: 91 


ratio, — denotes the ratio of the effective velocity of . from the 
] the mean velocity of flow in the river. Its value depends: on 
shape, dimensions, and other characteristics of the channel, The channel 


- Ro be that of a pipe, but in that case f would be different. The reason. such 
a8 dimensionless. ratio can be merged with a dimensionless coefficient 80 as ‘to , 


form a modified coefficient, is ‘that the mean velocity (as to time) at any given 


point in a river, in the case of steady flow, bears a constant ratio to the mean 
ie velocity of the river flow. | This i is a condition practically n maintained i in actual 


streams as ‘regards mean point velocities i in the cross- -section, and this proposi-_ 


tion is” here’ extended to apply to the average pulsations” in disturbances 


emanating from 1 the w et area. Of ‘course, the r ratios change with change of 

age, but, then, the ‘dimensionless ‘coefficients change also, so. that. no new 


is attributed to the coefficients by the consolidation. 


¢ _ Observe « carefully that Equation (8) is a rigorous theoretical formula | except: 
that, as yet, no metho shown for calculating the e value of However, 


since the formula | is the mame as that used for, years, ; values for f are avail- 
ae based on a great amount of experience. As f is dimensionless, it * 


398) 


oe same value in all systems of units, for. any given channel. ij Observe, also 
that the formula involves the exact” square of the velocity, in so far. as it 
relates to the losses of head resulting from pure turbulence. — ‘It i is quite wrong 


— 


aS state that the loss due to ) turbulence (pure turbulence) | varies in any other 
manner in the 


the water is deflected from the agita 
+ 
— 
>| 
lc 
ae 
ugh 
4 
3 
2 
ig 
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,ross-section. is true, because all the velocities t lost kinetic 


energy is to be assigned vary as the mean velocity i in: the cross- -section, referring, 


ef course, in each instance, to time averages for properly determined ‘periods “7 
‘This discussion has treated separately the two cases —pure viscous flow and 


pure turbulent flow—each resulting 


along the wetted perimeter, the dissipated in n the form. heat. 
It is easy to understand that, along the boundaries in slowly moving pools as 
= as in . the border films of turbulent flows, there must be more or less viscous 


resistance directed against the general flow. There must also be ‘marty places 
in the fluid where shearing resistances occur to check the flow, as it were. 

Le Thus, the total loss of head i in friction is due to both causes acting simultane- 


ously. - Hence it is possible to add the two friction heads calculated in Equa- 
tions (4) and (8). Since pressure head of Equation (4) is — (w being the 


which, h’ is used distinguish any directly viscosity 
may occur ‘simultaneously 1 with turbulent flow, but not including ‘those. 


Gre. 


viscous ‘resistances which dissipate the turbulent | energy by s subduing it, to. 


Equation (9), however, is notyet | fully adapted to be applicable simulta- 
ne eously with turbulent flow. _ The velocity i in Equation (9) was defined as that ‘ 


on due to pure viscous flow.” Hence, as in the case of the coefficient in bel 


a tion (8), to apply Equation (9) to ae 


which is a perfectly ‘sound deans for the flow of water in any channel. The i 
ratio of pure -stream- -line velocity (which would be determined by Equation 


a (4) to the actual mean | velocity | was assumed to be absorbed i in the coefficient, ' 


just as the ratio, was absorbed in f,in Equation (8). 


Of course, f is not the same in Equation (10) as as the usual friction factor. — 
v | Ta Equation (10) both f and f are dit dimensionless friction factors. — ‘They depend 


n the kinematical coefficient, of 1 viscosity ; the mean velocity the cross- 


ection; the roughness of perimeter, including curvature; and the dimensionless i 


ratios of channel dimensions, such as — and i in which, € is some linear 
_ measure of relative roughness ; 1 the length of reach ; m, t the hydraulic radius; > 
and the bounding wet perimeter. of cross- -section.. 
ey. In pure viscous flow, f = 0. In the case of turbulent flow the writer would | y. 
not expect to find that has ‘negligible values. In fact, it i is perfectly clear 


that it cannot have such values, since it is well known in hydraulic experi- 


— -* Forms for F in terms of definite negative fractional exponents of Reynold’s number Lae 
relate to only one condition of roughness and one of chaanel boundary. 
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Pee aii that resistances in turbulent flow vary as a power of the velocity less than 


be square. turbulence ¢ exists: the coefficient of friction becomes: ng 


(11) 


‘that H on a power of less than the square, as is well 


if and no fixed value for. ‘the e exponent, even in ‘the © case eof a given ‘channel, 


oe although approximations have been made.’ * _ Equation a1) precludes the po 


conditions, erroneous results may be. obtained. 

The correct solution of Equation (10) for the velocity is: 


in which, ¢ = The coefficients have been recast to them to the 


Formulas of the general type of Equations, (10) an nd (11), but without 
lave “eminent writers i the 


explicit mention of viscosity, have bees proposed by 


dimensional form 


properly the | to be determined by experiment; but, for x 
__- purposes, the great amount of data available concerning | the coefficient, F, in 


Equation (13) includes Reynolds’ critical velocity. When that occurs, f sud- 


a: denly Vanishes. _ By inserting the value of @ (that is 


? 


that Equation (13) reverts to Equation (9) for pure viscous flow. velocity 
n not become infinite, as with some formulas. 
3 The « object of this discussion of hydraulic friction i is not intended so much — 


oe. to adduce a new form of coefficient in terms of viscosity and turbulence, as to 
offer the true of ‘resistance in channels of any kind, 


it may be shown 
© 


Forms for terms of definite negative fractional exponents of Reynold’s hGmber 

relate to condition of. roughness | and one of channel boundary. 

ond 


of F involves Vi in of 
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rat 
poe ae oes not seem to have been followed, the idea apparently — 
mathematical difficulties by regarding ¢ and f as the only necessary coefficients. 
; th 
4 
mately on that it nronerty wore wanting there wonld ha no 
= 


“until those who think that turbulence ‘resistance is independent of ‘viscosity 
give the ‘question careful investigation. . The writer here takes the anomalous =i 


_ position that there can be no turbulence without viscosity ; yet viscosity ‘tends — 


to ‘suppress the initial formation of turbulence, as well : as to still it after it 
eet ‘het “Equation (10) “applies to any channel by dividing it into elementary 


longitudinal sections, it will apply to a weir, either with reference to the entire 
-section, or to the: elementary filaments separately. It is clear that the 


loss of head in friction ‘depends on the variables on which the coefficients 

depend, and also on ‘Reynold’s number. if = 0 (no turbulence) the result is 

stream-line flow. In either kind of flow, the total coefficient decreases with an 

asing Reynold’s number, -, if f’ and. f do not change sufficiently to the 


ontrary as seems usually to be the. ease. (Note the in the vicini 
the critical value of Reynold’s number.) pra’ 


4 Observe that at Equation (10) measures merely the deterrent aetion of applied — 


friction. ‘That this friction is extremely small for weirs becomes apparent 
_ when the condition of a weir is compared with the ‘condition of a canal, ‘ 


river. Even with large values of the friction factors and with balancing slopes = 
of only a few inches per mile, the velocities in rivers and canals: are consid- as 


erable. I In the case of weirs the conditions are reversed, the surface slopes — 

far greater, while the friction is almost a vanishing quantity. This is” 


due mainly ‘ to the small value of 1, which attaches to weirs, in Equation (10), % i 


but the values of of and f also become small, for weirs. . However, it is well to 
consider the f form of the coefficients in Equation (13). 


eek. 


the acceleration of the spilling water above and the crest. 
tionless weir would deliver only a little more water. Consequently, hydraulic 


friction is of little or no account in its effects on weir ‘discharge, unless the 
head is abnormally small or the kinematical viscosity abnormally large. ‘That 
_ the acceleration at Keokuk is very important, especially in furnishing a gaug- 


se section free from turbulence, was mentioned by the authors.* In such a 


"section the effect of a any turbulence rear the piers: must be 


a n preparing t their paper, and in | executing their tests, the a authors have < 


been careful not. to say or do anything v ‘hich will admit af any great 
80 


exact. coefficients for weirs of the 


coefficients for other types, is the ‘information concerning the interior of the | 


‘nappe. + It would have been of great value also to determine internal pressures, Se 
but, if this was ‘not done, the knows ell that one is not usually war- 
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T oN ‘SPILLWAY DISCHA 


iate objects of to aceumulate 


is for a true weir formula, as an j in 1 original 


ee what the authors have done will be useful in framing such a y fondemmentel 


theory. Iti is true 1 ‘that t there are some > remarkable ‘studies i in hydrodynamics, 

0) but, when it comes to weirs, the theory i is lacking, even for the case Ph two- 
dimensional flow The of the authors are, therefore, of great 


hey statet four significant facts, as follows: (1) Velocities are remarkably - 
ees within the nappe at a given depth | below the pond level ; (2) velocities | 


within the nappe increase downward and friction is “very. small (3) at ‘the 
entrance to the nappe, velocities are higher at the bend around the ; pier noses ; 


a (4) velocities at the entrance to the nappe are retarded by the restricted, and 


relatively constricted, paths along the angular corners 


_ The « opinion ‘may be ex express sed reason for increase in velocity 


- of curvature. the water in its’ progress is given an opportunity 
slate a to afi xi moitibiroy od} 
ie turn downward, so that the centripetal acceleration, —— , produces an upward ' 


directed centrifugal which tends | ‘to o support the weight of th water 


will be higher at the surface than at a while the pressure 
_ downward, because the concavity of the water surface faces upward. » This 


_ is exactly the effect ; obtaining i tp an eddy with vertical axis (for — water 


"pressure toward the center ‘of curvature approximately according to > the formula, 


Per Equation | (14) would be exact if the viscosity were zero; ‘aiv ie is, heal 1 there 
$ are no tangential tractions acting on elementary surfaces along which there 


ch 


is ‘a tendency to slide. hydrodynamics, when there are no such tractions, 
s been assumed that v varies ‘inversely as r, which leads" to the “irrota- 
tional” form of vortex. There is another more or less present cause for reduced 


_ pressure on the crest and down along the spillway; that i is, t e siphonic action 
of the column of water resting on and against the spillway. 


reference to Fig. 14, it was suggested that possibly ‘the velocity 


yte 


fi the surface of the : nappe may ‘exceed that due to the head below pond level 
ae on the surface point in question. - The possible shearing traction exerted by. 


the more wee moving water below seems plausible, as a cause, at first sight, 
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Relative to the Keokuk ' weir, it may be pertinent to remark ‘ion Be 
made some study of the plans for that weir and the possible coefficient of dis- 
‘om. long before it was built. A number of engineers then entertained ye 
~ that the adopted 1 weir coefficients were too small for that type. mee 
The writer’s experience on the St. Lawrence and many | other Javwe river 
eads him to believe that, if the modeled reach is not too long (say, a mile or 
two), models using water give surprisingly accurate reproductions of flow 
Perhaps longer reaches might prove satisfactory. He does not doubt the niles 


_ imate accuracy of a madel of the Keokuk : spillway to a scale ratio of a to 100 
However, the writer has shown* that a ‘mercury “ ‘model” of water about one- 
fifth the full size “will give theoretically exact 1 results. ‘That being true, 
a "should be possible to secure the same degree of of accuracy with a mercury ine” 
-one-five hundredth ¢ of the full size as with a water ‘ “model”, one-one hun \dredth 
4 of the full size. One should not hesitate to test and rely on a mercury model of se 
the Keokuk -Spillway, one- two hundred and fiftieth of the full size, although 
it would have to be “built like a watch”. Such a a model spillway must be built 
in order” to 
avoid ‘distortion caused by excess and the presence 2 of surface tension. 


In « closing, the e writer may state that he can confirm the necessity of 
“staying” th the meters in swift water. ‘He has used meters. in the ‘rapids of the 


to th the weir, the writer has made ‘some the 
“pressures at several points within the “nappe (approximately, at least) and 


believes that it would be quite possible to frame a true ° weir formula, basing 
practical « coefficients (dimensionless) on the results presented i in the paper. — 


“Tee “Hydraulic Models, and Similarity”, 
C. B., Vol. LXXXII (1918), p. 1187, footnot 
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EXPERIMENTS TO DETERMINE RATE 
15) yaad 


EVAPORATION FROM SATURATED 


covers were 


om rain. 
ing th study becat 
-gaihoe states further that a marked reduction i in evaporation loss occurs han nS 


the covers are in place. 


a The use of the covers causes the experiments to represent a very important 
a of conditions, because a vast proportion of moist soil and other been 


“material in which engineers are interested ‘is ‘shaded. This fact d does ‘not, 
_ however, destroy the interest which attaches es to oa comparison of the 


the surface | is nearly all 
| heat of vaporization necessary for ‘converting the water from the liquid 
to the vapor state, is derived from the air that passes over the evaporating re m 


surface. On the other hand, when the surface is unshaded, this. 
component ; of the energy is usually small; ita averages. ‘about 20% and is in 


direction from water to air. This ‘means t! that air temperature and aha te 


at the ground level. are proportionately va vastly r more important when the surface a x? f 


=. This is evident from the fact t that, inv the « case of the unshaded surface, 
atmospheric conditions at the ground level can affect only the smaller com- 
ponents of the « energy; ; they can have no appreciable effect on radiation which eo 


is by far the largest component. ‘Palmer, 


s ‘Discussion of the paper by Ralph L. ‘Parshall, Assoc. M. Am. Soc. C. E., conan “ik 


Univ 


Research Associate, The Scripps Institution of Oceanography, f California, 
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a Jake : subjected 4 the same i ones Oe average humidity and a air 
over the surface are frequently not the same as over the 
e pan, yet the depths of evaporation seldom differ 


When the surface is shaded, however, making the atmospheric component 


ae the energy the important factor, ‘there is m s no reason to expect that ‘results 
a small tank will bear r anything approaching: a. definite. relation to the 


ape is cooler than the air, as a shaded surface is almost s sure to be, as 


temperature 2 and humidity 1 must _ change: in such a direction as to decrease 


evaporation. Consequently, the loss per unit : area might reasonably be expected 


decrease | very ry materially, a as the area itself increases. 

wen _ Engineers are confronted, , therefore, v with the necessity of finding tt the ore 
(ae tion between the loss from a small surface and that from a very large e surface 
mie under various conditions of wind, air temperature, and humidity | when both 


surfaces are shaded. — It is probable that some studies by J a 


As The fact that air temperature at the ground level does not have any marked 


influence on the largest energy component reaching an unshaded surtace may 


oy ty seem inconsistent with the well established relation | between air temperature 


‘evaporation from: lakes. apparent contradiction may be. easily 


explained, however, by noting that radiation cannot be controlled by _atmos- 
pheric conditions at the ground level, even if the temperature may roughly 
by Humphreys in™ of the Air.’ 4 ai 
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>to 3 odd {ts publications, 


PRE- DETERMINING THE EXTENT OF SEWAGE 


"FIELD IN SEA “WATER 


Warren E. How:anp i+ Esa. (by letter). +—The writer would like 1 to inquire 
whether the experiments from which | Equation was derived, were con- 


E ducted as illustrated by Fig. 1. || That is, was the spread of the field on the | = a 
fe surface determined “by observing the e time wl when the edge of the field passed ee 


fixed points along the edge of. the raft and al ong a plank cantilevered over the Pay : 


Equation (17). -refers to the time required for. the colored water 
‘ reach a dist tance, x, from t the point of discharge, it seems to the writer that the iS 


formula and ‘the equation derived from it: 


refer merely to conditions that oceur when the fresh water is first discharged 


hen 
the salt water rather ‘than: to conditions after the flow may "have become 


ie: The authors describe a series of observations made at Long Beach, Ce 
They state that a rough check on n the thickness of the field was by 
_ “observing the time required for dite of wood to float past fixed points | in on 


+f, 


_-- - * Discussion of the paper by A. M. Rawn and H. K. Palmer, Members, Am. Soc. C. E., Bee, ‘ 


continued from September, 1929, Proceedings, — 


Asst. Engr., State Dept. of Health, Hartford, Conn. 
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nearly that of steady flow. 


In this « wis: exponent of x is 0: 58 instead of 0.50 (37 
Is this to be considered as a reasonable check, or does the difference between 


the two values: represent an actual difference between steady flow and initial 


conditions, or are the Sar that lead to the two equations entirely 


on The authors have not made themselves entirely clear as ime method used 
in computing g the extent of the sewage field in the case of current flow. 4 In 
- the example given to illustrate Case 1,+ they find that i in quiet water the sewage 


would travel 12 000 ft. before attaining a dilution of 225; but the time required 


; Ih the case of current flow, the 
"original point | in n the is then 44 500 ft. away from ‘the 


- new point where sewage . is entering. Is it to be supposed that the dilutions 
As and: the relative velocities at corresponding distances from the point in the 


: “atk water where the sewage originally entered are the same as they would be if 


sewage were still coming in at this original point? 


__ Apparently, the authors: made this ; assumption when they added 12 000 and 
«44 500 to obtain « e = 56000 ft. » which i is given as the total distance traveled by 


the. sewage, e, presumably to attain a dilution of 225. . This value a of e is further — 


corrected to. 13 150 to ‘conform to the hypothetical conditions as ‘stated,t but 


he alteration suggested does not seem to correct the error of the original 


; To state the question differently : Ts not the case of sewage inflow into a 


moving current somewhat similar to the discharge of fresh water from a slowly 


i boat? In the latter case a narrow band of brackish wa ter is left behind — 
and it immediately spreads sidewise, mixing with salt water. The water 


te 


& t each point in ‘the center of the spreading band i is continually attaining a 
= greater dilution by mixing as well as” by actual removal of the fresh water 


present The writer ‘believes that the contours of equal dilution, under 


os conditions, would be narrow ‘ellipses or, perhaps, egg- -shaped figures, but t | 


oat The paper is of interest to sanitary engineers in Connecticut in their sata 


. E., May, 1929, ‘Papers and Discussions, p. 1186. {TO es 
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WATER SUPPLY FRO [RA MINFAL 


\ 


Messrs. Harry F. Buangy anv ©. W. Sorr. 


an? 
demand for for irrigation purposes in the semi- -arid areas 


a 
proportion of rain | falling on the. valley floors pe 
4 supply. Mr. Sonderegger’s paper i is a valuable con 


nity Reference is made§ to some estimates, by the writer, of 


tribution | to the 


winter evapo- 
- transpiration losses and soil moisture deficiency at the beginning of ‘the rainy 


‘season. Part these” are conclusions | drawn by the author based on “the 


Tt was necessary at 


‘that al ii’ of the ‘cbnteibiition of the rain falling on 
—* valley floor to the ground-water supply, for 1 the purpose of 
hydraulic accounting in the Santa Ana River report. 


__ The following is a brief description of the m 
tion 


nethod Rainfall penetra- 
the valley floor below the root zone was estimated indirectly by assign- 
ing values to evaporation, . transpiration, soil moisture deficiency, and surface 


un-off as deduced from one season’s work in the Santa Ana area, and b by 
data secured in San Diego County and San Fernando Valley. 
hese were analyzed ‘and deducted from each | rain ‘storm, and the remainder 
of the rain was considered to penetrate below the root zone and eventually — 


each tk the ground- -water. Assumptions are for average soil conditions, and no 


was made to show the ‘effect: of soil texture on the depth c of penetra- 


for the factors were assigned d as follows. 


- * Discussion of the paper by A. L. Sonderegger, M. Am. Soc. C. E., tontinued from — 


Irrig. _ Engr., Div. of Agricultural of Agriculture, Los ‘Calif. 
§ Proceedings, Am. Soc. C. E., May, 1929, Papers and Discussions, p. 1144, 
“Sanita Ana ‘River Bulletin 19," erate of 
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BLANEY oN SUPPLY FROM RAINFALL 


= after EVID: eit) A. WADIA “a 7 
- From observations it: was found that the evaporation loss from a ig soil y 


in the winter months very “nearly equals” the loss from a free water surface 
until the time the soil ‘drains to field capacity. After that, the surface 


Joss was readily determined by ‘soil sampling. The best data 
available indicated that the average evaporation loss.from the top-soil is about | 


Transpiration.—After careful consideration unpublished from 


j ing two seasons, the total average transpiration for all active ‘growing vegeta- 
tion was taken as 6 acre-in. per acre during the six winter months, or 1 acre- 


im in. per ‘month. The rate” of transpiration depends upon the crop. Other 
i) factors, ‘such | as ‘temperature, air movement, » humidity, available ‘soil moisture, 
also influence the rate of transpiration. > 


Investigations have shown that bare "vineyards, deciduous 


~ orchards that are clean Gan ray have no material transpiration | loss" during 


er Soil M oisture Deficiency. —In calculations of rainfall penetration, the defi 
ciency « of soil moisture below field capacity at the end of the summer season 


5 


e i must | be reckoned i in a analyzing the following ee period. _ There will be: no 


of the rainy ‘season. will vary the kind of crop, depth of root 


Ba, type of soil, , amount of irrigation, depth « of water- -table, MOT peso 
After considering many observations made in California, the 


of the rainy season, for soil under various ‘conditions: 


E 14—D Som M 
TABLE 14.—D eFICIENCY OF Sort Moisture. 
“a n of land. Defi ciency, nacre-inches p per acre. 


Irrigated crops excep eciduous 

Grain, weeds. and grass (non-irrigated) . 
Deciduous trees and grapes 


Run-Of- —Hydrographers of the Santa Ana jinvestigation determined the 
run-off rate per square mile on certain: known: areas. _ These e rates were used 


Calculations of Rainfall Penetration 08 ‘it was found that every 


season must be studied sep parately in “order arrive at the penetration for 


= a “Irrigation Water Requirement Studies fn San Diego County, Cait. ”, by S. H. Beckett, 
Blaney, and C, A. ‘Taylor, Univ. of California and | 


‘operative irrigation investigations® in Northern Diego County, cover: 
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‘that season. same seasonal rainfall may give entirely | different 
ion, due_ to varying intensity and distribution of storms. For computing 


amount of rainfall penetrating below the root zone during the season, 
926-27, the yalnes.j in Table 14 were used... Known rainfall records as 


as ee in total seasonal amount to the required average for an area, were = 
used. An example detail calculations for rainfall observed at the U. 
Station at San Bernardino, ‘Calif., is given in “Table 1 15. 


at 
re rainfall for the season, 1926- was 20. in. Table 16 contains a sum 


TO FOOT On) woled ef staz 

if 


ror IRRIGATED ww Acre-IncHEs ‘PER Acre. 


Storm period. of soil Rainfall. Run-off. 
noms. TA orl Transpiration. Evaporation. ion 


im 
= November 12-13.. 15 
12-13 
December 18-23 


‘March - 5 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Total penetration. 


Transpiration after the initial data are computed for period from 
second date on second fate on 19. bie aye 
“Cali ornia recognizes the impor- 
tance of considering ‘rainfall penetration in water “supply studies and “gives 


Be some Poetic data 1 in its recent report of the San Gabriel investigation.* 


Roor Zone, AorE- 
PER Acre, FOR 1926- 1927, ‘Sanra Ana River AREA. 


| irrigated lands 
i Deciduous 4 


_| and vineyards. | grass land. ‘Brush land. Bare land, 


0 


j od 
4 bil 77 
10.5 


* “San Gabriel Investigation , by Harold Conkling, Bulletin 7, State of California, 1929. ce 
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e State Engineer of California a -operative investiga- 
ates: now being’ 6 conducted by the Division of | Agricultural | Engineering, 
of Agriculture, | to the penetration and storage 


study ‘will cover. a four-year period. ad 


Tn connection with this investigation a large number of rainfall penetra- 


tion stations have been established on predominating soil types throughout the 


area. Measurements are being made rainfall, evaporation, transpiration, 
es 


surface run-o , and deep percolation. — Soil samp are taken with standard 
soil tubes to depths of ‘12 to 18 ft. ., which i is wel well below the root zone of most 


rop and native plants. In this the storage of rain water the soil a nd 


ie: downward percolation are determined. Ten of ‘these stations « are ‘especially 
 $Shafts and tunnels have hon dug at several locations alo ong the foothill 


area where the ground i is too rocky for soil sampling . The ‘dcosteienie’ percola- 
tion of rain water is being measured 4 at the tunnels. At one shaft near San 


| Bermardino artificial rain has been applied during 1 the past two seasons and 


the downward movement of water was as observed a at. tunnels 12. and. 20 ft. 
d Since a large portion of the rainfall absorbed by the soil is lost by. evapora- 


tion and transpiration, field ‘plots are being intensively sampled throughout 


y the year to determine the consumptive use of water by various crop plants and 


Unfortunately, the rainfall in the Santa Ana River area has been below 


during 1927-28 and 1928- 29 80° ‘that final 


to determine rainfall penetration on floors by 
with mountain run- -off ‘However, the writer is of the opinion that. usually 


the yield of water in mountain areas is ‘essentially different from that resulting 
from. rainfall penetration on _ valley floors. 


aha _ There i is an i initial deficiency | of soil moisture within tl the Toot zone, at the 


beginning of each 1 rainy season, This ‘isa variable factor dependent on plant 
life, depths of root activity, soil type, and depth of soil. The soil on the valley 


floors i is generally of such a depth that the root activity is a maximum under 


native « conditions, while in the mountain a areas, - bed- rock usually is near ‘the 
surface, and in all probability there is root activity throug hout the entire 


soil cover, the. depth being lin limited only by bed- 


" yee Rainfall penetrating below the root zone on the vall ey floors is at’ once out 
a reach of the overlying cover, except in areas of high water- table. In the 


mountains where the soil shallow the condition is different. — ‘There the 
ae _ water is ‘continually within 1 reach of plant roots until it t escapes | into the om 


channels ¢ or r deep alluvium. It i is only when the 1 rate of drainage toward and 
along the stream channels is greater than the ; rate of evaporation and plant 
y _ transpiration that there is any material yield of water from a mountain area. 


* Proceedings, Am. ‘Soc. Cc. 1929, ‘Papers | and Discussions, p. 1162. 
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Another modifying 4 factor is the steepness of the slopes of | a ) mountain 


There is a far greater actual area of plant cover than the. pro- 


_ jected area used i in | determining the quantity , of water resulting from a giver 
erie pth o f rainfall i in n inches. Conditions then are. different | in ‘mountain areas 


major Portion of the valley, floors is cultivated ‘and of it is 


etra- 
Ww. Sorr,* Assoc. M. Sdc. C E. (by letter). +—The author ‘is 
ommended for his outline of a source of water supply 
great importance to communities dependent: on ‘water developments. 
an 
thill 
cola- 


‘This statem nent based upon an analysis of 
; aken from a shaft dug in recent | alluvium near Pasadena, Calif. : : 


. samples were taken - from. depths of from 15 to 170 ft. at the. end of a season 
in which the total precipitation was 13.73 in. ‘This | condition permits 
a rapid movement of moisture, penetrating below the root zone, to the water- — 


~ table, and the r resulting rise of water leyels, even at depths of 150 ft., “is 


dey 4 \ 

Ja’ . 3 noticeable within a short time. A study of the initial rise of water levels in 
below _Gght, wells, observing two heavy storms for each well, showed an average rate 
been [F of movement downward of 10 ft. per a, - This i is under previously saturated 


of the « engineer. The extension of the mountain run-off 
valleys which inherently, differ in slope, soil, cover, and culture, is: difficult. 


For example, Fig. 6,§ using average rainfall, ene: a variation in run-off of — 


for similar mountain drainage areas, 


aS _The rainfall run-off relation illustrated by Fig. 8,|| agrees with a law the 

Ease has formulated for Southern California streams; the percentage run-off 2 , 

_ is equal to the seasonal rainfall, in inches, less ten, up to o an annual precipita- Ke 


Gon of 60 in. As an illustration, with a seasonal rainfall of 60 in., the run- -off, 


entire i and | consequently the evapo- transpiration losses, is 50%, or 30 in. The maxi 
—- 7 mum consumptive use of forest cover on ‘Southern | California water-sheds is 


is an n additional method which ‘the author has not mentioned, an and 


* Asst. Engr., Water Dept., 
Received by the Secretary, August 12, ‘1929. 
Proceedings, Am. Soc. C. E., May, Papers: ‘and Discussions, 1162, 


cit., D. + 
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bring: the soil in the > root zone up to field capacity- moves downward and 
“ie ultimately reaches the ground- -water. This method gives conservative quan- 


The criticism is that, due collection of rainfall 
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is not ‘responsible for any statement nt made or opinion expressed 208, 


HE PLANNING OF CAPITAL CITIES: 


wa” 
‘of whieh! By Morris Kxowzes, M. Ax. Soo. ©. Jona 


M. Am. . Soo. C. E.- —The City of Denver is one of the 
newer capitals of the West—one that has many rare combinations of outdoor | a 


expanse, ‘scenery, and other attractions, the value of which is so well recog- * 
nized that plans are being made ‘not only for the city interior but for all the 


The author properly ealls attention to thes fact that most cities of reason- 


able size, even if characterized by one particular line of activity, ’ are, to a 


certain extent, cosmopolitan in nature. | Few cities, li 
succeed in, nor are they destined for, a single- track existence. Dit ‘There are not 


many capital cities that claim to be ‘devoted wholly to Governmental fune- 
tions. Even in the National Capital, a well organized committee is having a 
survey made to discover whether or not more business ¢ can be attracted to the 
‘Federal ‘City ; and, also . whether perhaps industry of a light, unobjectionable 
‘nature cannot well be conducted—not too near Governmental buildings. heh re 
it not true, then, that all cities, even capitals must have a three- 
“purpose: : (1) To provide homes—places i in which to live; (2) to provide means — 3 
of livelihood—facilities’ for w orking, doing, creating; and. (3) finally 
It may wor worth while to pause for just an moment on the second stated 
object of. cities, because there has been some change of feeling in the United 
States in regard to the strenuous competition between cities; there is some 


doubt as to the wisdom of the chambers of commerce, and of the people, a 


it 


striving to enlarge and increase their cities, as if size alone were the desired 


an Much’ is is heard as to how ‘the « city shall: be made greater i 


important as a business market. There is discussion of 
«This discussion (of the paper by S. R. De Boer, Esq., presented at the Technical 
| ~ Session, . Denver, Colo., , July 13, 1927, and: published in September, 1929, Proceedings) is 
printed in Proceedings in order that the views expressed may be brought before all members — 
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an | important “desirable review. Fre 
nfined to factories, types of indus. 


consequence, | it sometimes as become so concentrated upon these “subjects 


of industrial : supremacy, important as as they a are, that there has been a a complete 


neglect of reckoning of the amenities, es, vital s statistics, social values, « community 
, educational 1 opportunities, ; , governmental operations and effect of taxa- 


system, the adherence to good city 
there has dawned on ‘some a feeling that ‘suck communi are 
“ _ becoming unbalanced. _ That they are forgetting the compl ete development of 


_ which the author has wri written: and are devoting: themselves to one e thing. _ ‘The 


idan of Commerce of the United States has called attention to the “fact 

that there is danger in this kind of ambition and in this kind of survey when 
Sie attempts: only to picture one’s community as an aggressive, wise, thorough 
organization, seeking for. industry and nothing further, 
; Bg: Study has been given, by the Civic perengentas Department of the Cham- 
es - ber, to the subject ¢ of what has been called a “Master Survey”. Such a study 


would review the community in a large and comprehensive way and would | 

consider all municipal functions. After thus learning about itself and what | 
it must do to make itself attractive to industry—and to the people and their 
“females 0 who will engage in such pursuits—the city will be ready for the more 


detailed ‘analysis of what it should do to care for the manufacturing and the 


= 
usiness which it hopes to secure, 


_ The author has called : attention to the subject of utilities.* i) One often for 


that. public. utility planning is city. planning. fy The city . engineer may 
_ be said to have been the original city planner of America, because if, he were 


“on. the job” he. never did anything without considering, far as_was 
en possible, what the future ws was going to be for that particular fune- 
tion, and how it was going to affect the growth | ‘and development of the city, 
As the author has: wisely stated, one of the most important things for a city, 
particularly for a capital city, if it. desires to proclaim itself as an attraction 


ee fen tourists, is the water supply. _ This, in fact, is true of all forms of public 


utility service, but the Eastern cities never + have been so ‘seriously concerned 


Pa ith the | question of water supply a as. those in the. West. because seemingly, 


es 


or wastes have amade their. r use ‘undesirable. 


*. There is a Biblical 1 truth which n may be applied i in such cases: os. 
man profited, if he shall gain the whole world, and lose his cwn soul?” > To 
en paraphrase, i it might be said concerning some Eastern States, “ “What does it 


OR isc a city to plan for wonderful industrial growth and allow ‘the streams to | 


Beets! so polluted that the people working in the industries have no ‘suitable 


Proceedings, Am. Soc. Cc. E., August, 1929, Papers and ». 


KNOWLES ON THE ] oO 
called the “industrial survey”; 
aR 

= 
"4 

— 

a an Boston, Mass.; for instance, it is becoming necessary to go farther and farther | 
¢ 
| 


benefit i ii 
the arid West must its own by taking life itself from the very 
erops which are themselves needed for sustenance for the people of the city?” _ a 


fod > things are by n no means minor or insignificant phases of city planning. + 


gna must give way to the least important in all ‘these problems if ‘they are 
to have the well-rounded development ne necessary | for p people to live and exist, 


4 | J; 8 ? 
Mention has been made ‘of the planning of Washington, D. 
eation, after some years of discussion and controversy, of the Capital Park 


Planning Commission. This promises a new study and a new develop-- 

ent commensurate with the dignity of the National Capital. In Passing, it 


a ay be well to call attention to the rather important p part which the Society 
has taken i in the e counsel and discussion, and in the decision, for wise legisla- 


ES ‘the appointment of civilians to aid those in the official life se 


ig e LY 


Washington, in providing that kind of planning» which will insure a National Be, 
Capital o! of which the whole country will be proud. 


Recently, some interesting historical data have been brought to life in 

Western Pennsylvania, concerning the planning of what was intended to be a 
would . model community on the bank of the Ohio River, about eighteen miles below 
1 what | ‘Pittsburgh. The plan itself antedates by several years: the VEnfant plan of ; 


the 


d their Washington. For information | concerning this notable early bit of planning, 


e more credit is due to 1 ‘the Historical Association ‘that has carefully preserved the 
nd the | records of what w was known, as ‘the Harmony Society of Economites, a hoe = 


oda] sect whose followers. came to this country in the: early part of the 
en for- Nineteenth Century. First, settled at Harmony, ‘Pa, , on the Cono- 
quenessing Creek. Later, they moved to ‘New Harmony, Ind, an 


hobby of Owen, the English mill owner. Finally, they abandoned city 
use of an epidemic of malaria and, i in “moved to Economy, 


1e city. They y were a frugal, ‘careful, substantial people; they gained ‘much ‘of 

a city, world’s. goods and generally were "considered to have a -far-seeing wisdom. 
raction “What j is not generally known, however, i is that they settled upon a site already ai 
public out, which they bought from the heirs of ¢ one, Col. Isaac Melcher. 
cerned In 1786, Colonel Melcher his associates secured from the Colonial 
ningly, Office a grant. of 1.000 acres and laid out what he and his friends 
theless, ‘would be the capital city: of Westmoreland County, which | at that time “was 4 
and “practically all of Western Pennsylvania. Some streets were laid out to be 
farther 99 ft. . wide and others, 66 ft. The locations of the important buildings and & : 
yntami- “churches were “indicated. ‘The town lots were 44 ft. wide and 221 ft. deep. 
e. tivinte A square of amp ple size 1 was provided | for a large public building and » this site, 3 
at isa later, was utilized by the Economites, for what they called ‘ ‘the great meeting ae 
” To house”, ‘This structure ‘still: exists. ‘The land now is under. the control of 
does it Board of Trustees appointed for the preservation of the early town and 
ams to The old plan, follows: the rectangular plan originated by ‘William 
suitable Penn, and shows an early appreciation | of the e design ofa capital city. This oy, 
| example represents that old- time that “there i is nothing new under 
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October, 1929 “MEMOIR: oF FERDI AND 


MEMOIRS OF DECEASED M 


* attad 


Ferdinand Foch. was born on October 2 2, 1851, at Tarbes in the Depart- 


ment ‘of Hautes Pyrénées, France. “Although his ancestry was ‘not illustrious, 
e was sprung from the class of country gentry, a class that always f forms th = 


ba ckbone and main strength of every people, and of the Fre 


is a practising | 
His brother did becoming a priest ‘of the Jesuit Order, but 
as entered in 1869 at St. Clément’ ‘Colle ege, Metz, to study for the Ecole 


Bas 


‘The -Franco- -German War br broke out the year following and young F och 
‘promptly 1 volunteered, but by the i irony of fate > the ; future Maréchal of France — 


“and conqueror of the Teutonic armies saw. no active service, _ being drafted a 


“into a unit that was held in ‘Central France. away from the ghting line. 
The war “ended ; M. F och, discharged fr from ‘the army, took his examina 


“tions for the Ecole Polytechnique, from which he was- graduated, 
-sioned, and assigned to t the ‘Artillery in After a short. service with 
troops” *he was ‘attached to the General 1 Staff, . in 1895, was appointed a 


professor at the Ecole « de Guerre, when his “military rank was ‘that of a 


Lieutenant- 1, , he, wes the Ecole, serving 
There is a pretty story that M. Clemenceau, then President of the Council, 


Colo nel F F och to the post without any “previous knowledge on 
part that he was being at all. ‘considered. Unfortunately, this. ‘story lacks 


confirmation. slonel Foch was a ‘candidate, believing that his, career lay in 


teaching, and he was: given the post after long careful consideration. 
was ‘one of M. -Clemenceau’s greater acts, Colonel. Foch. not only had 
no political influence, but had incurred the hostility of the radical. party then es 


4 
power on “account strong” religious views and devout: practice. 


M Clemenceau made ‘the e selection of Colonel Foch solely on the co . 


While a professor he del ivered _& series ‘of lectures on the . rt of. War, 


“which have been . published in two v volumes under the titles of “De. la Conduite 
Guerre” “De les Principes de la” Guerre’ and have been translated 
“into many languages. In the latter volume he analyzed the. campaigns of 


Napoleon, who was his military. idol and inspiration ; and in the former, ‘the 


major battles and strategy, of ‘the Franco- War of 1870. These lecture 


; are particularly interesting as he shows that, with only slight improvement in 


French strategy “the German plan of campaign would have broken down. 


‘ or these conclusions he, gave full authority by quoting official German 
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oF FE DINAND 


In 1911 he ‘was. given command of the 43th Division of. Infantry, 


ody of troops that he had since as a had at the 


When General Foch was 63. or within ay yeas of the 
an American army ¢ officer would be automatically retired “f “for age”, the World 


War broke out. . At that time he was ‘commanding the Twentieth Army Corps: 
with headquarters at Nancy, Hranck?" In July, 1914, he had been given leave 
was his country place, the Chateau de ‘Transfeuntenisu, near 


— Ploujean, « on the Brittany Coast, to make ready against the enforced longer 
leave that he must soon take, when he received a peremptory order to return 


‘ 
once to his command. . few days later Europe was in ferment. = 


etiam > Ave 


2 
the organization of the greatly enlarged “French Army, following 


ars mhobilization, “there was a a demand for officers to assume | high and important 


Ore 


rank. General Joffre had been made Commander- -in- Chief the French 
cted General Fo ch to command the Ninth there 


of 


to 
‘the Beare in the lecture halls the Ecole de He had 
‘no part ‘even in the small wars that France had carried on 


Colonies, nor had he ever handled large fe bodies o: of troops in the field, Hi 
‘experience had been whol ly theoretical and didactic. 
General J offre, while fighting masterly rearguard actions during 


August, 1914, in the ratiedt, from Northern France, fina ally succeeded in placing 


‘his forces ‘in such orderly arrangement along the Marne ‘as wou ld enable him 


Cs to make a stand and by a counterstroke to attempt to seize the offensive, he 


Ninth Army occupied that: portion of the line from Sezanne to Mailly ‘le 
with headquarters at Fére Champenoise. On the left was the Fifth Army ! 


commanded by General ‘Franchet Esperey, and o1 on the right | the Fourth ‘Army 
q ‘under General Langle de Cary. Opposed were parts of the Second and te 
P 
German Armies with Generals von Biilow and von Hausen. 


. etek n “September 6, 1914, when the order was given tot 1e whole line to stop 


a etreating and to astern ite no one saw more clearly than he, who had taught 


the theory of war, | 
not be made, a retreat with defeat was inevitable, while, oti ‘the other | 


i hand, an advance that did not completely dislocate the ‘enemy’s plan of attack 


would not suffice to avert impending disaster. For t two days the German 
rs We forces were thrown against the French and British line to break its resistance, 


_ -and nowhere was the attack heavier than on the front of the Ninth Army. 
a. So violent was the pressure that General F bck had b been forced to yield ground. 


ha 


i ae ‘In his lectures | he enunciated the principle that there ‘was such a thing | as 
va —_ the ‘ “Will to Victory”, deducing from it that a battle is lost only when a com- 
igs mander believes himself beaten. On the -afternoo: on of September 8, with ie 


own resolve to win ‘firmly fixed i in spite o of 1 local reverses, he saw ‘that the enemy 
- forees had been drawn into an unfavorable position, which could be availed 
of by a ‘rapid and daring shift of his | wn troops. | It was then that he sent 
his famous’ dispatch, “My right “heavily “pressed, my center yields, ‘situation 


excellent, I attack.” It was the temporary faulty forces: 
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message! was intended 


General. Foch attacked with such vigor that enemy, extreme 

right. wing was in. difficulty, y, saw that. an immediate retirement along. the 
ie whole front was necessary. to av avert a disaster. Paris and France were saved 

When time has removed all bias and an study can. be 


midst of to be defeat, and his. 


it, will be ranked as one of the most potent factors. ‘eer’ wy? 


further advance temporarily stopped the Germans ,endeavored. 


+ to correct an initial error which they had committed when they left the channel 


ba a 


limited, howe wever, to the French forces, and his 
respect to the British and ‘Belgian Allies those of a liaison officer, 
n this double. capacity he remained until the end of 1916, taking ‘prominent 
art in the Artois and Somme offensives where there was scan of the blowdiesk 


‘Then, through one of these unfortunate developments i in. internal politics; 
Pinus ch have no relation to the conduct of war, but which in a democratic gov- a 


ernment seem to be inseparable from. it, General Foch was sent into tem-— 


retirement, to Senlis. “to rest” , although later given” 


a ‘a possible German i invasion of ‘Switzerland. ih 1917, he. was made Chief oe 
the General Staff with headquarters: in Paris, : a position that carried no » field Lye 

5 _ On March 21, 1918, the Germans began their last and great offensive. 
A wedge was driven between the British right and the French left. just south 


“of  Peronne, involving the of the British Fifth Army and the with- 


had taken the ‘Allies five in 1916 to at appalling cost, 


Ps ; in as many days, but additional territory was seized that had been held by 
British or French since 1914. The enemy was in front of Arras" and 
Amiens, and the main lines of communication from Paris northward ¥ were 
cut or rendered useless as being under fire. GE hed 


The situation was as desperate a as it was on, e Mame i in n 1914, ‘and it was 


As Field Marshal Hig put it, “We a are fighting with our backs to ‘the wall.” 


‘There were three armies in the > field operating but not correlated, 
French, British, and ‘Belgian. There was a just entering 
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‘MEMOIR OF FERDINAND FOCH 

These armies were ‘under their own ndividual commanders, who 


jointly as best they could, while preserving: ‘their own 
eparate authority. _ They “1 “loaned” each other troops dua supplies, if ‘sufficient 7 


could be shown, but in accordance with the dictates of human 
nature, each commander reserved to himself the right to decide on the serious-_ 
ness of the other’ 8 emergency and was reluctant to release reserves or material z 


for fear that he might immediately find himself, in turn, in sore straits. 


5 Bar three years” it had been patent ‘that this division of control was a 


serious ‘handicap as opposed to the single will presented by the enemy, but — 
ag yet no ‘nation was willing to accept an ‘uncontrolled command vested in 


nother national . Victory and defeat w "were now in the balance, and if the 
former were to be secured all personal -antagonisms must be into 


Pt the greater consideration « of the welfare of the common cause. 


leaders and ministers representing the respective War ‘Departments 
held in the Hétel de. Ville, of Doullens, a small village about ‘miles 4 
north of Amiens and directly behind the front line, ‘to determine a policy eh 
joint action. 7 It was at once agreed that complete unity in command could be | by 
postponed : no » longer, and the sole question was to find the man. Various n names — 


were e proposed, even that of M. Clemenceau being | rought forward, but after 


On March 26, 1918, a 2 conference ‘between the leading British 


long” discussion only General Foch had not been rejected. Douglas Haig 


stated that he would accept Foch as Generalissimo and ; give him full support, ; 


an offer immediately repeated by General Pétain, then the French Commander 


he was M. ‘Clemenceau’s 8 candidate. He was called in and accepted the Bien, 


. so that finally after three and one-half years of blundering, a single directing 
fi faced the ¢ common enemy. few days later, General Pershing pledged 


the new Commander-in-Chief his support and that of the American Army, ’ pro- gy 
only that the latter should be used asa unit, set 


There is ‘no parallel in history to the task that General Foch undertook 


that night in spite of his 67 years. ® The French, ‘British, and Belgian Armies 


Fase 
continuous fighting, during which ‘time had ledined to think of itself bs 
separate unit working to ‘some extent ‘conjointly with others. © Recently, ‘they, 


le 


Guns m ‘great number material in huge quantities had 
ww. Co n uld this great mass be welded into a a 
single unit capable not only of further attacks that were to 


but of assuming the offensive and striking back? — That was General | 


-Foch’s task, oné that called for the stoutest “Will to Vietory” 


sh x To- day i is still too close to those great events when defeat was turned into 
victory, properly and fully to evaluate the service rendered by General och, 


and the manner in which he accomplished the task that had been assigned to. 
him. To what extent he accepted and was guided by -_ advice of his. Lieu- : 


4 tenants, Haig, Pétain. , and Pershing, is not as yet clear. Probably he left many 
details to each Commander, asking only that separate movements should | con- 


t to the general plan. His as there will 
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“one, enabling him to treat reserves as one | mass, which, ‘whether in men or 
material, could. be diverted or concentrated in such manner or place as he 


eemed most important. , Yet that accomplishment “meant victory, and alone 
¥ justifies the enduring gratitude of the allied nations, of which America was 
one, and entitles ‘General Foch to be accorded lasting fame. He has described 
himself as “No “more the” conductor of the orchestra” but what an 


2 The next a attacks by the e enemy could not but 


o afely held. Relieved of the Saaide of defending, ‘te: set about building up a 
united army that would be. capable of taking a successful offensive. mid 
su 


ummer his preparations were complete, and he planned to strike the ene 
n July 18, in the direction of Soissons. ase ba 


morning of July 15, and succeeded in crossing Chateau 
| Thierry « and 1 Dolmans, t toa depth of five or six miles. At first, it looked as ifthe 
: enemy had succeeded i in his move, ‘but General Foch, after. a careful examina- 
® tion of the situation, decided that the result placed the Germans in a more 


difficult situation shen it did the Allies and decided to continue with his own ‘ 


plan unaltered, leaving but a a sufficient force to restrain the ¢ enemy from mak- 
tnee . further advance. He-saw that they had exposed a weak flank, and that 
hi his previously prepared plan would ¢ compel them to withdraw across the M Marne, © 

have their advanced troops cut ‘off, ‘and this without any sacrifice on his 
part. This decision well illustrates his_ method of carefully weighing all the 
factors” at the time of crisis and ‘not allowing his: judgment to be warped 


' either by ¢ an excess of caution or a disinclination to change a a jubdoterniiedd ; 
plan, and, having reached a decision, to act with firmness. In this particu ular 


case it took courage to leave the. enemy in his. advanced position. It was 


% this ability to think clearly and then to execute without flinching o or compro- — 
a _mising, that gained for General Foch the unwavering confidence of all ranks. teen 

General Foch’s attack was successful and was quickly followed by others 
in succession until the offensive 1 was: general from the Channel to Metz. 
_ Steadily under the direction of the master mind the wave ‘rolled on until at 
the end of October t the enemy, ‘realizing’ defeat, opened negotiations for an 
armistice, , which signed o on n November. 11, 1918. 


3 _ In fixing the terms s of this armistice, General Foch resisted what must 4 
have’ been a severe temptation £ for a Personal satisfaction. Great 


May 


procession Berlin. It have been e easy y to find 

clamor. The 


Pian. for such a course, especially as it was” supported by popular 
enemy was already in retreat, indicating that his power of resistances was, 


- broken, and his « own ‘recollection of the King of Prussia being crowned German 


at Versailles 1870 and of the: march of the victors down the 
Champs 
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The General Foch no effort to secure political 
“ment. He was a 1 soldier fighting when his country needed his services and was a 


mitted, he withdrew to estate of ‘Transfeuntenisu. die 


All nations in heaping upon him every honor France made 
g Be him a Maréchal and the Academy elected him as one of 40 “Immortals. ” Great 


Pu an Britain created him a Field Marshal and conferred on him the Grand Cross 


of the Order of the Bath and the Order of Merit. So it 1 was swith ae a 


1 ins In 1921, he made his first and only visit to the United On 
cember he was received in the Engineering Societies’ Building and was 
4 


_ presented for Honorary Membership in all the Founder Societies, the only man 


has ever received such distinction as a joint award * 
4 


<n gg During 1928, his health began to fail and although he made the e same deter- 
s mined fight against the one enemy who cannot be beaten, he was able only to 4 


_—«Restpsae the inevitable. @ He died. at his residence i in Paris, on March 20, 1929. a 
He was buried in. the. Invalides on March 26 , 1929, close to his 


erdinand Foch ‘was married to J Bienvenue, by whos had one son 
Ls and two. daughters. His son, an officer in the French “Army, was killed at the sc 
of the wor (August, 1914) in the . It is related 


= 


energy and determination, had i in repose a a gentle, kind expression. His 


whole appearance suggested the man of action, but perhaps that of the man nof 
affairs rather than the type of Roman co conqueror that popular. fancy has 


ae ‘te ‘\Mazshal Foch was elected an Honorary Member of the American Society of 


Civil Engineers or on December 6, 


SAMUEL REA, , Hon. Am, Soe. C. Ey oii 

Rea was born i in ‘Hollidaysburg, Pa., on September 21, 1855, the 


“son of J ames D, and - Ruth (Moore) Rea, and the grandson of. General John 4 


Rea, of Chambersburg, Pa., who was an Officer i in the Revolutionary WAR 


* For an account of the Soc. C. EB. 
aN Society Affairs, pp. 4-7. 


+ Memoir prepared by w: w. Atterbury, Am. Soc. C. EB. 
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_ Corps. | With the exception of a a few short. intervals, he served in that organ- 
ization. during the remainder | of his life as Engineer, Principal Assistant, 
| Engineer, Assistant Second Vice-President, . Assistant to the President, First 
eine to the President, Fourth Vice-President, Third Vice-President, Sec- oy 
ond Vice-President, First. Vice: President, Viee- President and, finally, Presi- 
from J: anuary 1, 1913, to September 30, 1925. the latter date he 
- retired as President under the Pension ‘Regulations. Mr. Rea w was the culy, 


President. to attain the ag ge of 70 years in active service, | none 


decessors in that office having lived | beyond 63 years. hak 

= employment with the Pennsylvania Railroad. ‘Company and his active 

vigorous interest in it through the period of its” ever-increasing develop- 
me ment and importance as leading transportation system of the 


quick grasp. of difficult « questions, his exceptional memory, his natural 
ability ‘to analyze and solve railroad problems, and the opportunity of growing” d 
up in close touch with the development of the large area served by the Penn- 

_ sylvania System, all welded together in him an amazing knowledge of. the 
a _ property and the territory it serves. It may "truthfully. be said that he knew, 
- more about the physical and Sensstal. characteristics of the Pennsylvania 
Railroad Company, its history and problems, than any. of his contemporaries. 
Tange’ of Mr. Rea’s activities in the service of the ‘railroad was, 


‘extensive and diverse. Early in his career he centered his" attention on the 

_— branch lines of the Pennaylvania System which, in his case, ‘meant i ¥ 


is not , only their construction, and operation, but also their corporate formation, ‘oO 

More than thirty years ago foresaw the desirability and need of railroad 


consolidations as as a factor ‘that would contribute toward more ‘efficient 
AR 
3 economical operation of the railroads, The Pennsylvania ‘System originally 
_ consisted of more than 600 constituent transportation companies, which at the ae . 
- close of Mr. Rea’s administration in 1925, and largely through. his intensive 
efforts, had been reduced. through ‘conmolidations. and acquisitions to 127 com- 


panies, His activities in this: direction the nickname among. his 
ass 


He was connected with | practically all these subsidiaries in the capacity , 

3 a President or ‘Vice-President, or as a Director. The acquisition of an inter- 
est in a large number of lines, ‘such as the Long Island Railroad, 1 the Norfolk. * “ee 
[ont Western Railway, and others, was carried out under his direction. ae toe 
close association with forme r Presidents _ Roberts. Cassatt, and 
beatles Financial Vice-President J ohn P. Green, served to broaden his outlook 


as 
and increase his knowledge i in ‘many directions in the railroad field. 


the course of his work, Mr. Rea made the acquaintance of Gustav b 
-Lindenthal,, M.. Am. Soc. C. _E. the noted bridge engineer, with whom hin, 


activities brou ht him in association. for many years. Mr. Rea took a: 
rv 


a = 
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ntarest® in ‘the organization ‘of t the North 


"which he was one of the ineorporators. construction of this bridge would 


"4 have’ provided « an all- rail entrance into the heart of New York City. Failing kr 
to's secure needed co- operation of other rail lines to assure the : success of such — ip 
a large project, the Pennsylvania Railroad Company proceeded independently su 


to make its own plans for such an entrance ‘by means of tunnels under the % 


and East ‘Rivers, and ‘Mr. Rea was § given direct: charge of ‘this de 
President Cassatt. This’ was “most appropriate because, upon his 
appointment as Assistant to the President in 1892, he had been sent 4 Se 
_ London, England, to 9 make an examination | of the underground ‘railroads then 4 N 
7 constructed and proposed in that. city, and subsequently. made a report 
- Before this, in 1887, he had written a book entitled, “The Railways Terminat- : a 
_ ing in London”, a comprehensive study of the physical and financial condition f | ha 
0 of the English railroads. : The success of this great tunnel extension, including | Bi 
the erection ‘of the: Pennsylvania Station in New ‘York, N. » will always 
be classed as one of his greatest monuments. ping! Sing: 
‘He was also the Executive Engineering Head the: oonstrudtion of the 
New York Connecting Railroad, including the Hell Gate Bridge, the longest fr 
arch span’ in the world, which connects the Pennsylvania and New Haven 
Systems and furnishes an all-rail connection for the Pennsylvania | Railroad 
es from the South and West with New England and Canadian points. G 
Mr. ‘Rea ‘took a keen interest in civic and welfare work, making: “liberal 
co ontributions of money and personal effort to worthy causes. He favored 
- regional | planning for the Metropolitan Area in and around Philadelphia, Pa, / th 
and was Chairman of the Regional Planning Federation of Philadelphia § ™ 
-State District. He not only was Chairman of ‘the Committee to raise, 
funds to carry on 1 this: work, but also. devoted a great deal of time and study 4 : 
«di 
to comprehensive planning for the future of this important section of the — Ba: 
country. He was a member of the Board of Trustees of Bryn Mawr Hos- km 
pital and headed th the work of securing large building fund for 
institution. He was for many years President of the ‘Board of Trustees of 
the » Bryn Mawr Presbyterian Church and took a part in building 
its new edifice, giving a great deal of time to the raising of the necessary 
‘money and— actual construction work. He e contributed the cost of the new [ be 
organ with the understanding that it would contain no mark or plate shivetne i. 


the of the donor. Fortunately he lived to see the Church building 
complete 


He a Trustee of the and, during his fife, 


a valuable collection of old English silver to the Art Museum in 
Fairmount Park, Philadel; hia. ‘This is one of the most important private 

e 


Mr. Rea’ interest in railroad transportation was not confined to th 


Pennsylvania System. His frequent trips throughout the country gave him 
observe’ methods of construction and “operation on other 
JT) 


roads, and the knowledge thus gained was” of great value to” the Government 
- immediately after the United States entered the World W and 


— 
at 
A 
— 
— 
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ire were over at end of 1917. “For eight ‘months prior to 
10F 
time, Mr. Rea and the executives five other ads constituted 1 was 


known as the ‘Railroads’. War Board, » ’ under ‘the direction of which the comme 


petitive activities ‘of all the important railroads of the United States were 
submerged, a ind their properties operated : as continental railway system: so 


Wie. 
as to produce the maximum 0 of National | transportation efficiency. 


At the time e of his death - Mr. Rea was a Director of f the Pennsylvania s 
Railroad Company, and of several of its subsidiaries; also a Director of the 
Sou uthern Pacific ‘Company, the Philadelphia ‘National Bank, the Bank 
North” America and Trust Company, ‘the Equitable Life Assurance Society 
the United States, the Philadelphia Saving Fund Society, the ‘Bell 


phone Company of Pennsylvania, the Norfolk and Western ‘Railway 


and a member of the Philadelphia Gas Commission. ae | 


Although Mr. Rea did not go to college, having scoured his knowledge 4g 
engineering through actual experience supplemented by keen observation 
“seals study at night, and by extensive 1 travel at home and abroad, in later years 
es received several honorary degrees, including that of Doctor of Bideainly 
from the University of Penns; ylvania in 1910; Doctor of Laws from Lafayette: 


"College in 1916; and Doctor of Science f from ‘Princeton University in 1916 


r. ‘Rea was ‘elected + a _ Member of the ‘Institution of Civil Engineers of 


Arent Britain i in 1891 and an Honorary Member in 1928, and; at his death, was “ 


only American Member so honored. at. ip 
On “May 12, 1926, the. Franklin Institute of ‘Philadelphia awarded him > 


the Franklin Medal, “ “in recognition of his outstanding work it in the 


“eminently successful application of the principles of science, economics and: 


human relations to railway engineering and in which he 
displayed vision, imagination and courage of high order”. 

a hi He was married on September | 11, 1879, to Mary M. Black , of Pittsburgh, ies. 

was looking forward to celebrating his Fiftieth Anniversary in 1929. 

_ They had two children, George Black Rea, who died i in 1908 at the age of 27 ey 4 


years, and Ruth Rea, , who i is married to to George B. Junkin. 
Mr. Rea was a man of simple tastes, one who avoided « ostentation and was ie 


He was devoted to and work; was a 


mint 


irectors, of the Railroad Company at its ‘meeting 


Three years and a half ago, this Board récorded the termination of the 
active service of Samuel | Rea, President of the Company, and paid tribute 
to his distinguished Service. To- day we come, in the sorrow of bereavement, to 
record the termination of his life—a_ life of accomplishment and distinction. | 
a. “Though, after his retirement from the Presidency, Mr. Rea continued, 
Br ‘a member of this Board, to devote much of his time, and to give the benefit 
of his extensive experience and fund of knowledge of its history and tradi- 
ed to the management of the Company’s affairs, hé found, in relief from 
the exactions of executive “office, leisure to devote his talents 
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* Mr. ¢ with the Company ‘halt a century. Tnnate 
Be unusual intellectual endowments, industry, and an indomitable deter- 
_ mination to know-and to be ever of greater service, developed from the rodman 
less. than. seventeen years the finished . engineer. and 1 the master of railroad 
science. step in that development. was. characterized by devotion to the 
2a Company’ s interest and a single purpose ‘to promote its welfare. 
his Company’s foothold on Manhattan Island, and the welding of ite 
_ lines to those in New England, have been called a monument to the vision 
and courage of) Alexander J. Cassatt. The realization of that. vision was 
committed the. hands of Samuel Rea, and its as 
the most conspicuous monument to his professional skill and administrative 
eS ability. In the corporate and economic structure of the now vast system are > 
other memorials, which, though unseen, are of no less importance to 
saa “Tn recognition of his intellectual attainments, institutions of learning : 
have conferred honorary ‘degrees, and scientific bodies decorations and hono- 
rary membership. Worthy tributes all to the man of genius and achievement, — 
but dearer to those who mourn his loss is the willing bestowal of the greatest 
decoration which man can receive of man—that he was honored, respected 
_ and beloved as well for what he was, as for his culture and the fruits of his c 


name of ‘Samuel’ is extolled oh with ‘those of the 
_ distinguished men who have wrought the fabric of, and builded, each in his i. 
turn, on the great highway of the nation’s progress. 
: ——— is difficult in this record to pay just tribute to the genius and worth — 


so accomplishes and to adequately xpress the measure our 


3 


ibis works are his enduring monument; the affectionate Hieatid of ‘those 
with whom. he was associated, a tribute, more eloquent than words, to “ie 


= June 4, and an Honorary Member on June 6, qe: 


Mr. Rea was elected a Member of the ) American | Society of Civil aeren 


-BUGENE HILARIAN ABADIE, M. Am. Soe. ©. 


ei Hilarian Abadie was ‘born in St. ‘Louis, Mo., on March 1, 1872, 
the son of Eugene S. and Mary (Snow) Abadie. “He was s educated in me 
eas and private schools of St. Louis, and at Washington University. oat 

n 1891 t to 1892, Mr. Abadie was employed in the Shop and | Bagtinioring! 
ent of the ‘Wagner Electric Manufacturing Company assembling and 
testing electrical apparatus, and from 1893 to 1900. he was Secretary: and 
= Manager of Sales, as well as a member of the Executive Board of this Company. 
| From 1901 to 1908, he was. Manager ‘of the Sales Organization of the Bullock 
- Electrical Manufacturing. Company, of Cincinnati, Ohio, and of the Wag- 
ner Electric “Manufacturing Company, of ‘St. Louis, directing and 


the acquisition of engineering contracts. 2 j 


* Memoir prepared by D. Sawyer,, M. Am. Soc, Be 
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From 1908 to” 1908, , he was a member of the firm of E. H. Abadie and 
Engineers and Contractors, during which time designed at 
constructed the heating plant power house for ‘the State: Buildings 
‘Jefferson City, 1904, he designed and built the eentral heating 
pad plant for: the Pana, anid Electric Company, and, in 1905, he served 


rea ‘as Engineer for the Southern Kansas Railway, Light, and Power Company, tots 


developed the project, and furnished a report for underwriters. 106 
ion In 1906, “Mr. Abadie ‘designed ‘and built all the unc erground conduits in 
was 


“Louisville, y., for the various public utilities. At that time 
with the late Arsene Perrilliat, Am. Soe. C , in the: location of the New 


Orleans, and Baton Rouge Electric Railroad, the engineering, ‘and 


its i Re ‘the engineering r report. “ef 1907, he rehabilitated the Moberly, Mo., Ges 
Electric Company : an increased the connected load 300 per cent. ‘He also 
=e designed and built the municipal power plant at Little Rock, Ark. ih 1908, 

int | he designed a plant for stripping earth with steam shovels from a ‘coal bed 
test. of the Lilly J ellico. Company, at Lilly, Ky. and: in a similar manner, 

ne Asa Constructing Engineer, Mr. Abadie designed the electric power gen- 


erating plant for the Consumers Light and Power Company, at Fort Worth, : 
Tex. Asa Contractor, he built for the United States War Department, the 


sewer and water- works at Jefferson Barracks, 


ae a number of isolated and industrial ‘steam and electric power plants 
n St. Louis and in the Central and Southern States. As a general or sub- 
he contracted to supply mechanical equipment, comprising heating, 


AO } Tif 


ventilating, and lighting» ‘systems ‘and steam and electrical power plants 
shops, department “stores, other large buildings: rom 1908 to 1917, he 
was a practicing Consulting ‘Engineer, and was ‘associated with ‘Dr. George 


8. Hessenbruch, of St . Louis, during ‘the last five years of this period. In 


addition, he was ‘Secretary and Treasurer of the Industrial Engineers Cor- 


poration ‘of St. Louis. 1910, he was Consulting Engineer ‘and acted in an 
advisory capacity to the Public Service Commission in matters connected with _ 


In 1917, ‘Mr. Abadie joined the United States Army, first as a Major 


Wi e cre 


Engineers in the United States Reserve Corps. ‘In July, 1917, he was J assigned — 
to the Construction Division of Army as Constructing 


‘Gand Camps (Camps Funs oa Dodge, and Lee). ot In Septer mber, 1917 » Major 
- Abadie took charge of the construction of Camp Lee as , Constructing Quarter- 
"master, later going to Washington, D D. C., as ‘Supervising Constructing Quar- 
in charge of Camps Holabird, Jes essup, ‘and Normoyle, and the Army 
a ubercular Hospitals, at Denver 2 and Azalea, Colo., as well as several smaller 
“projects. In 1918, he took charge of construction matters connected with 
“hops, camps, ete, of the Motor ‘Transport Corps. In ‘August, 1918, he was 

commissioned -Lieuten: ant Colonel and served in that eapacity until after the 
World War. ‘In 1919, Colonel Abadie served as General Comptroller for the 
Uni ted States Shivpitig Board and Emergency Fleet Corporation. On May 


1920, he "was appointed Agent, in ‘Washington, for the International 
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Tropical: Steamship Corporation, other shipping 
years previous to his death, he had been engaged in 


practice as a Consulting Engineer, with offices in Washington. silty bot orgie: 
_. Colonel Abadie, due to the wide spread of the engineering field which he 


maintaining headquarters in St. Louis, ecauired an extremely 


circle of friends and business acquaintances. and 


affairs and was a of police to 


better his profession, as well as raise ‘the plane of his community. 


Colonel Abadie was a member of the American Institute Electrical 
Engineers, American Society of Mechanical Engineers, the Society of 


i American Military Engineers, the Engineer’ s Club of St. ‘Louis, the Wester 
Society | of Engineers, t the Society o of Colonial Wars, the Military Order of 
oF oreign Wars, the American Legion, ‘the Congressional. Country Club and 


St. Margaret’s Protestant Episcopal | Church, i in Washington, 
* nad Colonel Abadie was elected a Member of the American Society of | Civil 


Engineers on ‘Tune 1, 1920. cult sot 
RALPH ELIJAH BROWNELL, M. Am. Soc Cc. E 


ok 1857. . He received his primary , education i in the public schools, , and was 
graduated from the Englewood , IIL, High 1 School ix in Ju: une, 1874, 


‘eugl Mr. Brownell then entered the Department of Public Works of the Town of 
Lake (now a part of Chicago), with which he was s connected in every 


_ fi | 

branch | of ‘municipal work until J anuary, 1880. . During four years of this 
~ period he received instruction in Mathematics and Civil Engineering under 


- the private tutelage of the Principal: of the Englewood High School. From 
Jd anuary, 1880, | to J anuary, 1882, Mr. ‘Brownell was “Assistant ngineer with 


mee South Park Commission of Chicago and from January, 1882, ‘to “March, 


Se 1883, he held a a similar ' position with the Grand Trunk Railway Company on 


reconstruction work ‘throughout Michigan, which was followed by his accep- 


7 
es - tance of the position of Chief Engineer and Superintendent of Public Works 


March,. Mr. Brownell became a member of the firm of E geleston, 


“Mallette, a1 and. ‘Brownell, -which firm was engaged in general ‘contracting for 
improvements. 1 He the responsible head of this. organization in 
i _ the development of property in the suburbs of Chicago and. in this capacity 


a i had charge of all ‘engineering work and its various. resultant problems. In 
September, 1894, whe organized the Brownell Improvement Company of Chi- 


of which he was, , successively, Vice-President, President, and again, Vice: | 
This. Company was engaged in subdividing and improving vacant 
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s, engaged is improvements, principally ‘in concrete construction. 
Con- 1909, he served as Consulting En Engineer for — 
popu- Okdaboma City ; from. Moss 1909, to May, 1911, as Chief’ of the Park 
ublic designing the | Park System and con mile boulevard 


and the O. ‘K. Building Con 


Engineer for Greer, and | Rottawatomie in the 
ite tate of Oklahoma, which position he retained until August, , 1916, when he 
estern became | District Engineer of the Portland Cement ‘Association for Oklahoma, 
and. was thus engaged until August, 1922. In this connection, Mr: Brownell 


primarily is promoting. the building: 6€ concrete 


Mee 


Club Oklahoma ‘City, and immediately become: inteweated :i in ithe: 
Estates, near Redondo Beach, Calif,, » Planning and 


He was a member of the American Association of Engineers, having 
‘a as President of the Oklahoma City Chapter. He was also a member of the 

Janu- Redondo Beach ‘Rotary. Club, and a Trustee of the Methodist: Episcopal 

Church, at that place, actively associated in its Sunday School work. 


A man impeccable and of true fineness of 1 nature, Mr. Brownell 
of 


every 


f this 


_ Mr. Brownell ° was elected a Member of the American Society of Civil ] Engi- 


eldest of se seven Luther W. Burt, was for years 


in private » practice as a fnead in Hartford, ‘and for some time served as City 


_ Surveyor, so that the boy grew up in an engineering atmosphere. His mother, 


. x, Mary A. Greene, of Middletown, Conn., and all his ancestors were of pure New 


Bide After receiving the usual preliminary education, principally in the Hart 
© _ ford, Public Schools, he was graduated i in 1900 from Trinity College, Hartford 


vacant 
_ with the degree of of Science. fo 


ORE 
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ngland Railway, Mr. Burt, in August, 1900, entered the employ 3 


x 


Lehigh Valley, the Greenwich and J ohnsonville, the Pittsburgh | “ad 
ake Erie Railway Companies. For the latter, he was Draftsman and Designer te 


me. 


in the office of the Chief on various structures connected with ‘double- 


of the Division ‘of maintenarice- of-way work 4 
- Pennsylvania Railroad Company, at Philadelphia, Pa. The masonry design — 
_ for the Delaware River Bridge above Easton, Pa., and the design of the West a 


\ 


Morrisville ‘Yard for the Pennsylvania Lines ‘were among the larger ‘items of 
work during this period. Through the winter. of 1905-06, he was Draftsman 
fn the Electric Zone “Improvements for the New York Central and Hudson — 
River Railroad ‘Company, and from March, 1906, until April, 1911, he was ‘an 
j ; Assistant Engineer for the Bronx Valley Sewer Commission, at White Plains ns, * 
N. in charge of important parts of the design and construction 
trunk sewers and other structures connected “improvement of the 
In April, 1911, Mr. Burt t returned to Hartford and associated himself with 
under the firm name of L.‘W. Burt and Son. A After his father’s ‘death in 
Rc 1921, he continued alone in the practice of surveying and general engineering. a 
. Isqie designed and supervised a erection of the Brazos - Dam at Middletown, — 
i as well as the Baldwin-Ives Dam, and was in . charge of many of the . real estate 
sub-divisi ons in and about Hartford. He had _systematized the records of his 


; —- early work, and not only made great use of them in his work of re- 
fst 


establishing old land lines, but was gt generous in allowing others to use them. 
we wd Mr. Burt was a regular attendant at the meetings of the local engineéting ‘_ 
- societies and was well liked by his associates and by all with whom he came in 4 


contact. His death removes an engineer who was. a credit to the } profession fls“* 


He was married on Apt “April 7, 1903 to o Clavie La Seur, of Schuylerville, 


N. who survives him. Their only son, Richard White Burt, was associated 
with his father for some time and now carries on the work of the ee 


= 


> 


Mr. Burt was elected an Associate of the American Society Civil 
Engineers on November 1, 1910, and a Member on April 


Baward Zane’ Collings was born on a ranch near Beaver City, Nebr., o 


December 12, 1885. He was graduated from the High School of Beaver Oy 


Assoc, M. A Am. Soc, C, E. 
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a course in Civil Engineering. prevented. his completing the 
course, however, and, in. 1905, he 2 moved to California. ean naz 
Mr Collings practical engineering experience with the City. 
Engineer of Santa Monica, Calif., following a short period spent with the 


Los. Angeles: and Salt Lake Railroad Company. 1906. he to J Lo: 


2 on subdivision work. This engagement was not of as” ‘aan tad 
“Yo Subsequently, he entered the service of the City of Los | Angeles and, with 
he 


F the exception of a short period of absence, he remained in this service until the 
beginning « of the World War in in 1917. During this. association Mr. Collings 
— rapidly ‘through the stages 5 of Draftsman and Grade Computer in 


Pedro and Wilmington to the City. of. Los Angeles, was the first ‘Harbor 
Chief Surveyor when the initial parties were . put in the field. by the 
: Harbor Department after the annexation. The field surveys of the present ne 
% - triangulation system covering the Harbor District were made under his super- Ke 
4 vision. In fact, he was one of the first of the City’s engineers to pioneer in the 


4 development of. Los Angeles Harbor. Many of the present pier-head lines, ey 2 


4 = wharfs, and municipal docks were established during his service as Harbor 


_ Surveyor. . He > was. greatly interested in water-f -front work of all kinds and 


during his leisure he studied navigation and obtained a navigator’ 's license. at 


As Civil Service | Assistant Engineer, Mr. Collings « established and operated 


rock quarry _on Catalina Island for the Los Angeles Harbor Department, 


quarried rock being transported and used in jetty construction. 


« While i in college Mr. Collings had had military training which stood him in Pa 
good stead when the ‘United States entered the ‘World War. Being an officer 
in the | Reserve Corps, he was, one of the first to register at the Presidio at ae : 
San Francisco, Calif., and to become a Captain in the 316th Engineers, 91st 
_ Division, stationed at Camp Lewis » Washington. | 
Argonne, while in command of his. Company, that he was severely 
wounded. _ Eventually he lost one of his legs after spending three years of pe = 
- suffering in a a hospital in an attempt to save. it. Captain Collings was cited % 
bravery in. action and recomniended for a Majority. After. the Battle of; 
the Argonne, his wound resulted in disablement as far as the Army was con- 
“cerned. Fo. ae 19% to. h im, (rt to Toads? 
Army hospital experience cost Mr. Collings dearly, necessitating inactivity 
in his profession. Returning to Los Angeles, in 1921, he was reinstated with — 
' “the City of Los Angeles as a Designing Engineer in 1 the Street Planning 
In this capacity he remained until the of 1923. Being 
recognized as proficient: in this class of work, the Strong and Dickinson 
Syndicate of Los Angeles employed him as Chief Engineer on n municipal 


3 subdivision’ and street improvements, and.as- such he served that Company 
Pees a Deputyship of the City Engineer’s Office. The subdivision, planning, a 


1g engineering ability, 
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six years the same firm, he became recognized as as an authority 0 on 
For three years previous to his death, Mr. served 


capacity, he ws yas most. ac in the ‘section 
of the city ‘and “addition was a leader in’ civic affairs. Mr. Collings’ 
P-*- resulted directly from an operation which he ‘underwent. with the ee 
Mr. Collings was married, in 1906, to Elsie Verna Dakan n, formerly 


| 


Beaver City, Nebr., whom he had known from childhood. ‘His widow, one son, 


* PR The’ achievements of Mr. . Collings, particularly for the t time dating from 
from the: Army, “are” noteworthy, considering his 


ferin ing constant pain, he was ever active. Civie, political, and 
Si: "organizations demanded much of his time. He w was active among World. ‘War 
_ Veterans, and was Commander of the Disabled Emergency Officers of the ‘World © 
War and a n member of the Sunshine Post of the American Legion. He was 
also ‘a member of the First Presbyterian Church of Glendale, Calif. and 
} keenly interested in all its affairs. Genial in disposition, a loving father ‘and f 
ie friend, he will be missed by all who ever knew him or worked with him. BELG " 
. ae Mr Collings was elected a Member of the American’ Society of Civil 
GEORGE BIRDSALL CORNELL, M. Am. Soc. 
Cornell was born “York, N. on October 


— 


in Switzerland and France, and preparing for college at ‘School in i 


_ M. Am. Soe. O. E., during the construction of the New York, We est Shore, ind 


Memoir prepared by H. 


New York. ‘He was s graduated from Columbia College, New York, in the 
a of Mines, in 1877, with the degrees. of Engineer of Mines and! — | 2 
Mr. Cornell began his professional career as man with the Engineer 
pte of the Manhattan Elevated Railway Company, and in 1879 was Assistant | é. 
Engineer « on the construction of the Brooklyn Elevated Railway . From m 1880 | 
to 1882 he served as as Engineer on the location and construction of the Buffalo, — ‘ 
Rochester, and Pittsburgh Railway in Pennsylvania. Subsequently, he was 
engaged for two years” as Bridge Engineer with the late Walter ‘Katté, 
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1884 he Neshine Chief 1 Engineer for ‘the Brooklyn Elevated Railway 
during the time of construction. and equipment of its lines 
operation. Mr. Cornell was then as Chief Engineer of Construc- 
tion for the Union Elevated Railway Company, Brooklyn, N. Y., until 1889, 
when he went to Chicago, Ill., as Chief Engineer « on the construction of the 
of Chicago South Side Elevated Railway. He returned to New York in 1892, as Re 
ope “Chief Engineer of the J. B. and J. M. Cornell Iron Works, engaged | on eget 
was, at that time, high building construction. to na bata i 
wa ‘During the period extending from 1893 to 1895, Mr. Comell was Chief 
on, Engineer for the East River Bridge Company and prepared the plans for a 
a. bridge | on the site of the present Williamsburgh Bridge, obtaining the approval 

this” ‘undertaking from the War ‘Department. In 1895, he again took up 
ical a the duties of Chief Engineer for the Brooklyn Elevated ‘Railway Company and 
of Chief Engineer and General Manager for : the New ‘York and Brooklyn 


tary | Bridge Railway Company, in which capacity he was in charge of the | operation 
War bridge trains. He prepared and obtained the approval of plans for the 
orld “elevated railway to cross the East River Bridge, and put these lines in opera- 


tion. He also installed the first electric train service on the Brooklyn Elevate dd 


Railway. In 1898, Cornell went to Europe to investigate automobile 


4 e was engaged on consulting work, from 1899 to 1903, reporting on water 


power, railway, a nd electrical developments in the United States and abroad. 


Among other projects was one for building an elevated railway along the 


| 
Jivil 
ti 


route of Regents Canal in London, England. In 1904, he again was called 
gbroad to “report on electrical problems i in France and Germany for interna- 
Returning to the United States, Mr. Cornell, in n 1905, ‘made a reconnaissance 
me if for a railroad from Quebec, Que., , Canada, to the French River, | covering the te be 
entire route in winter on snowshoes. In 1906, he went te to Cuba, to report on 

s for Cuban sugar interests and from 
and - 1906 to 1907 he was employed ‘as Chief Engineer with ‘the Memphis Street é 

wee | Railway ‘Company, and as Resident Engineer for Ford, Bacon, and Davis, 

a " covering construction and ; reconstruction of railway, pc power plant, and over- 


fools: lines. 1908 he became Chief Engineer for Meikleham and Dinsmore 


A 
Femme firm he served until 1914 in charge of f the design « and construction of A 


| steam and hydro- electric plants, high- tension transmission lines, and electric — 
railways i in New York, New Jersey, and Pennsylvania. 


| pa From 1914 to 1918, Mr. Cornell wa was engaged i in the supervision ‘of power — 


— plants and distribution systems and was also associated with J. O. Bracken- 
d “ridge, M. Am. Soc. ©. E., on the valuation of public utilities and steam 
--Tailroad properties for the Cities. of New J ersey City, N. Hoboken, 
N. J, Buffalo, N. Y., Little Falls, N. ¥., and others. From 1918 ‘to 1991 he 
served with Ford, ‘Bacon, and Davis, first as Resident Engineer on a marin ee i 
boiler plant at Richmond, Va., for the U. S. Shipping Board. He later r acted as 


Engineer of Design of the factory and fot the Pathé Company and 
Valuation Engineer on properties of the Publis: Service Corporation of 
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4, Mr. Cornell was again with Mr. Bracken ideo 
ee on a for the station of the Hudson and Manhattan Railway. Company at 
West Side Avenue, . J ersey City, and on testimony before the Public. Utilities | 
4 Board of New J ersey for Jersey City.. He also designed the station at Ridge- ; 

; : field Park, N . J., for the New York, Susquehanna, and Western Railway Com- 

: pany, and offered testimony before the Public Utility Commission ‘of New 
Jersey for the Town of Ridgfield Park. In behalf of adjacent property owners, — ‘sel 


oe he assisted in the valuation of the 42d Street Spur of the New York Elevated 
:: _ Railways, looking to its removal, and from 1924 to 1926 was engaged in the 
i valuation of the Yonkers Electric ‘Light and Power Company, and. of the New 
‘York Edison Company for Murray and Company. Rs The following ; year. he. was 
¥ employed on the valuation of the property of the Philadelphia Electric Som 
Mr. Cornell practice in 1928 after fifty-one years of 
_ varied: and successful achievements in the Engineering Profession. He was a a 


_ member ‘of Psi Upsilon Fraternity a and | a Thirty-second Degree § Scottish Rite 


Bid On January 31, 1882, he was married to Eleanor Jackson, of Ridgway, Pa. 
Hei ‘is survived by a daughter, Mrs. J ames B. Tailer and five sons, George By 3 
Sr. r., , Harold J ackson, Robert Leslie, Thomas Whilehead, and Francis Shepard 


fe Mr. Cornell was elected a Junior of the American of Civil 


On August 6, 1879, a a Member on October 6, 1886. 


RICHARD AUGUSTUS HALE, M. Am. Bem * jor oF 


Richard Augustus the, son Bernice ‘Sargent 


Kidder ‘Hale was born on. ‘December 3, 1852, at Lowell, Mass. 


After: graduating from the Lowell High School, Mr. Hale entered the 
office of the late Hiram F. Mills, Hon. M. Am. Soe. E, Hydraulic Engineer, 
: ae in Boston, Mass. J A few months later Mr. Mills 5 was ‘appointed Engineer of ‘the 


Essex Company in Lawrence, Mass. Young Hale went with. him as his 
a Assistant and remained i in this office. until he entered. the Massachusetts Insti- | 


He. was graduated from the Massachuse Institute of Technology in 1877 
_ with the degree of Bachelor of Science in the Department of Civil Engineering. a 
Teme) his four-year course at “Tech”, Mr. Hale continued to work « durin ng af 4 
summer months with the Essex Company, and after receiving his degree he 
returned to that Company with. which he remained associated ‘continuously. a 
Se In 1886 Mr. Hale was made Chief Assistant | Engineer of the Company ; when | 4 


= Mills died on October 4, 1921, he was made Engineer, in which capacity 


Se Mr. Hale was an outstanding a authority on water power and mad e several 


hundred reports on water-power. sources in ‘New England, New| ‘York, -and 
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aware. FE He served as Chairman of the ommission >n appointed by the | Cou t 
investigate and define the: water rights of va various parties at Hinsdale, 


ur 


Park Co mmission a an 
served in that capacity for twelve years, being Chairman of the | Commission 


during the latter half of his tenure of ‘the office. was a ‘pronounced golf 


enthusiast and traveled about the United States, taking part in many tourna- wok. é 

Mr. Hale, was, a member of 1 numerous clubs and organizations, including 


the Appalachian } Mountain Club, the American n Forestry Association, the: 
Boston Society of Civil ‘Engineers, which he served as President in 1916, the ‘ 
New England Water Works Association, the. National Geographic Society, the 


Civic League, the Massachusetts League, the Merrimack 
Valley Technology Club, the Technology Club of Boston, the Merrimack Valley 
Country | Club, the Lawrence Canoe Club, the Lawrence Boys’ Club, and the 


“He was not merely a member of this. long list of clubs, but “one to whom aa 


membership» ‘meant service. His constant attendance i meetings ‘of the 
different societies and his” willingness to serve on committees, him 


always: outstanding. For this and his other winning qualities, Mr. Hale will 


ee be remembered by his engineering associates, his neig hbors, and his: 


His was the unusual of having worked for only employer 
during his. entire professional career, and that a long one. This includes not 


only his undergraduate days, ‘but ‘afterward, a single noteworthy service of 


more than ‘fifty- one years. Few engineers can boast such a remarkable record. A 
-— On October 28, 1880, he was married to Arabella Johnson Plummer. Mrs. 
Hale, three sons, Frank B., Elliot K., and Richard Jr, and two ‘daughters, 


Heten P. Hale and Mrs. Ernest A. Wordoti, survive him. = 
. Mr. Hale was ele cted a Junior of the American Society ‘of Civil Engitieers 


‘@ February 6, 1884, and a Member on July 1, 1891. als 


‘ 


q 
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z Carey. Vandervort Hodgson, the son of Lorenzo and Clara Emma (Hyatt) 
: Hodgson, was born on July 11, 1880, at Wilmington, Ohio. He was educated — : 
in the public schools, at W ilmington College, and at Haverford College, Haver- 
ford, Pa. He réceived the degree of Bachelor of Science from Wilmington 


College in 1902, and from ‘Haverford College i in 1903. i a 


* Memoir prepared ‘William Bowie, ™M. Am, Soe. E. 
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On. March 31, 1904, he the field force of. the United States Coast 
Geodetic Survey with | which he remained, except for two short. periods, bu 

until his death. He was successively promoted 1 to Assistant and t then to Hydro- Bs 
graphic and Geodetic Engineer, with the relative rank of Lieutenant Com- ni ss 
Bary oe in the Navy (May 18, 1920). Fre rom December 18, 1905, to | October 20, th 
1906, he was in commercial employment, ‘and during the. World 1 W ar he served 
Under Executive Order of September 24, 1917, he was transferred th 
 Beay with the rank of Captain i in the Engineers Reserve Corps. His military -¢z 
service included the following: : 1918, Topographical Officer | (about 4 months) _ ry x 
an nd commanding — Company B (about 4 months), 104th ‘Pioneer (sapper) s 


= cr 
gineers, United ‘States and France; Topographical ‘Officer, 29th Division, 


- and Assistant Division Engineer, ‘France (more than 1 month) ; October, 1918, 
became Major, and for about: months commanded 2d Battalion 104th Engi- 
neers, France. | By ‘Executive Order of F ebruary 26, 1919, he returned to o duty 
in the Coast and Geodetic Survey, reporting on March 19 of that year. sa y 
va Major Hodgson had a very wide experience in charting and mapping work : 
with! the. United States Coast and Geodetic ‘Survey, during the twenty-five 
= i years he was connected with that Bureau. _ When he first entered the Survey 


assigned to one of its vessels, the Matchless, engaged on ‘the 


+ o 


‘- operating on the New England Coast. ‘He ‘then had : a season of topographic work 
along the Potomac River and, subsequently, r returned to ship duty. This, tt 


ar hes work carried him to many points on the Atlantic and Pacific Coasts and along al 
tae the coasts of Alaska, as well as to the Philippine Islands. During the earlier a 
F 
period of his duty i in the Islands, he was in . charge of a launch party surveying ¥ 


along the coasts of Bohol, Cebu, Leyte, and Samar. The work included the § hi 
original survey of ‘the San Juanico Straits. Later, } he commanded the Coast ® 


Bee and Geodetic Survey Steamer, Research, ' which was engaged on surveys on n the ‘at 


Tad ad After serving three years in the Philippines (1908- 11), hex returned to the tl 


United States and was assigned to the determination of telegraphic longitudes D 
in the United States and i in ‘Alaska, i in co- -operation with the late Edwin Smith, 
A M Am. Soc. C. E., then an assistant in the Coast and Geodetic Survey. he iat co U 


vecldlins 1912, the Director of that Bureau decided that an attempt should be 4 
ade to complete in a single season an arc of first-order triangulation, running § 0 
approximately along: the 104th Meridian from the vicinity” of Pike’s Peak, § 
Colorado, to the Canadian boundary. . This triangulation was needed to furnish 
ce: strong geographic positions at the international border on which the boundary § e 
surveys could be based. Major Hodgson was chosen as Chief of one of the two 
triangulation p parties, engaged on that work. had had previous experience 
second. order triangulation in the Philippines, and the reports of his 
Superiors s showed that he had accomplished the work assigned to him in an a 
vy - efficient manner. It was for this reason that he was 3 selected for | work on the BE 
Plans were in the Washington Office and the two Chiefs of Party 
‘During | riod of seven months, they 
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Jom- determinations of latitudes. In 1914, he was” engaged for 

r 20, "than thonths in the determination of such latitude Texas, New Mexico, 
pret "Arizona, California, and ‘Nevada. During the season of 1913, he used a 1}- ton a 
his. party ‘from: station to station while on 

the astronomical work. This ‘was the first time that the and Geodetic Survey 
itary had used an automobile truck in its surveying operations. During 1912, an 
aths) "engineer of the ‘Bureau had hired ‘a truck for use while measuring some re: 
pper) ‘lines along the 49th Parallel, the United States-Canada 
Boundary Survey. That « officer had been assigned to the Boundary Commis-_ 
Bagi. "sion to ¢ carry base-line « operations. t ruck proved successful on, the 
duty boundary, y work that it was decided to use it 2 as an experiment on the work 


that. Major. ‘Hodgson had under his direction in 1913. The test was so 


: ae - cessful that ‘the truck became the standard means of transportation for geodetic 


From 1914, ‘until he entered: the Army in 1917, he was engaged on various 


“triangulation and traverse projects. On his return to the Survey, at the p close 


3lake, of the World W. ar, he ‘was placed in charge of the. first-order triangulation 


pee . party working on what was called the El Reno (Okla. )-Needles (Calif. ) are | 
‘This triangulation. ‘This are crosses the States of Oklahoma, Texas, New Mexico, 
along and Arizona. After one season on this work, he ‘was given, in May, 1920 the 


arlier 3 ‘assignment of Assistant Chief. of ‘the Division of Geodesy, on duty at the 
eying Washington Office of ‘the Survey. He occupied this position at bie time 
Coast While as Assistant Chief of the Division of ‘Major Hodg. 
mm the [# son had direct charge of the field force of the Geodetic Branch of the Survey. — %, 
4 ‘He made annual inspections of the geodetic parties in the field and prepared — 
to the & ‘the instructions ‘ander | which the work was done. He studied carefully the Pe 
itudes practices of other countries as ‘shown in ‘the official reports received from “Se 
smith, organizations abroad. He prepared the copy for two manuals of the 


United States Coast and Geodetic Survey, “Manual of First-Order Triangula- * 


ild be @  tion”,* which appeared in 1926, and the other, “A Manual of Second and Third- e 

nning Order ‘Triangulation and Traverse”,+ which issued about the time of his 

urnish While a at the Washington Office, Major ‘Hodgson took an active part in 
mdary engineering matters. In addition to his official duties, he became a ‘member 


ne two | of t the American ‘Military Engineers, and the ‘Washington Society of Civil tar 


rience Engineers. He was also a member of the American Geogr: aphical Society, the 
of his _ Washington Academy of Sciences, the Philosophical Society of Washington, 
in an @ and ¢ aF ‘ellow of the American Association for the Advancement of Science. _ 
on the Hen was a Director of the Washington Society of Engineers in 1927 and 1928, ge 
? also” a Director , from 1927 to 1929, of the Society of | American Military x 


Special Publication, No. 120, U. 8. Coast and Geodetic Survey. : 
Speciat Publication, No. 145, 0 and Geodetic Survey. 
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Engineers. Since March 2, 1914, he had been a member. of | f the, Cosmos Club, 


‘Washington, which may be. called the scientific headquarters of the city. 


uF as On the organization, in ‘December, 1926, , of, the Division of Surveying and 
Mapping of the Society and the election of an _ Executive. Committee of that 


Division, Major Hodgson was “appointed Secretary to Committee, 


served i in that capacity until his . death. és He took an intense interest in the 


affairs of the new Tiivision and hots ed to organize a number of standin ng and | 


formed, to report on different phases of Surveying 


4 


a and 1 Mapping is das, in a ‘great extent, to, the. efforts and ability of Major 
‘Hodgson. represented the Chairman ‘of ‘the Division at the meeting of 
the Gemaitthees’ on 1 Technical Procedure of the Society, held in ‘Dallas, Tex., 
ae Major ‘Hodgson ‘and his 10-year old son, William Hockett, an only child, 
f drowned Sunday, May 19, 1929, while canoeing along the 8 of Chesa- 
-_peake Bay, in the vicinity of Annapolis, Md. He and his wife and son were £ 


spending the’ week-end at their cottage at Bay’ Ridue, about four miles south 
 - Annapolis. He decided to test his canoe under sail during the forenoon of 


the day of his death. ‘The canoe e had been ‘used by him and his son n for the last, 


smooth: water out into ‘the increasingly rough return 
from the > capsized craft impossible, against the rising wind and sea. 
In th the early afternoon n a search was made for the canoe and its occupants — 
by an airplane, ‘a submarine chaser, and launches stationed at the Naval 
Academy at . Annapolis. — The search was continued until dark and was resumed x 
at daybreak, Monday. 7 No trace whatever was discovered until the canoe wel 4 
im found, the following Wednesday, floating upside. down, Major Hodgson’: 8 body 
under it, with the painter of the boat wrapped around his arm several ae 
. son’s body not recovered until J june 2, 1929 (two weeks after the 
accident). it was found across the Severn. River, Annapolis, 
miles” or so from where Major Hodgson and id the canoe were found. - Major 


was buried, with full military, honors, i in Arlington | National 


wd pe 


ee to his s writings, his activities in engineering societies, and his adminis- 
trative: duties in the » Coast a and Geodetic. Survey, Major Hodgson | was recog- 
3 “ee nized as one of the leading engineers of the United States in the field of 
ae _ Surveying a and mapping. He was | considered an outstanding authority in _ these 
lines. addition to o his high professional qualifications, he | possessed a per- 


sonality and character that impressed moet favorably all with he came 
in contact and endeared him to many. 3 untimely death is a grea t 


| 


_ Major ‘Hodgson v was elected a ‘Member of the Sooty of Givit 
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under ‘the late Edmond Turner, M. Am. Soe. 0. E., he entered 
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OF HILLS 


ans 


Ralph ‘Hills Howard was born in Zanesville, Ohio, on 15, 1870, 


he son’ ‘of ‘Caleb Baxter Howard and Violetta Howard. AME 


After « completing his high school education and study: 


“railway service in Oc ober, 1889, ‘Draftsman with the incinnati and 


Muskingum Valley Railway Company. ‘Until 1901, Mr. Howard served 
successively as Draftsman, Assistant in Engineering Corps, and Chief Clerk 


the ‘Engineer, Maintenance of Way. He ‘designed ‘and had direct’ super- 


vision of the cor nstruction of mas for replacing wooden, ‘with ste el 


bridges, and of the construction of a ‘terminal yard, car repair 


shops, ‘and an engine house at Lancaster, | Ohio. ‘ 


& In April, 1901, Howard went ‘to Pittsburgh, ~Pa., as 


hd the Engineering Corps of the Pennsylvania ‘Lines West of Pittsburgh, where 


“was engaged on maintenance and construction work. In Suly, 1902, ‘ie 
a ‘was transferred to the St. Louis Division « of the Vandalia. Railway. as Assistant 


‘Engineer in charge of maintenance and construction. April, 
1905, he’ accepted service with the Chicago ‘and ‘Eastern Illinois Railroad 


Company as Principal ‘Assistant Engineer in charge of construction. 


improvements, and in October of the ‘same year, he was promoted to the : 


position of Engineer, Maintenance of Way, in direct! charge of all 1 maintenance — 


From May, 1910, to Je anuary, 1911, Mr. Howard was on special 


in connection with ‘railroad properties for Eastern capitalists, and from 


3 anuary to J une, 1911, he was Chief Faginget' of the Great Southern Lumber 
Company and Engineer, Maintenance Way, « 


Northern Railway Company in 
- 


In J une, 1911, he appointed General of the New Orlear ns ‘Great 


Northern Railway Company, remaining in ‘this. position until May, 1915, 


_ when he was appointed Chief Engineer, Maintenance of Way, of the Wabash 
- Railway Company, with headquarters in St. Louis, Mo. In October, | 1923 


Mr. Howard was appointed Chie Engineer o Comp pany which position — 


Ba held at the time of his final illness. a 


Mr. Howard was a man of sterling « character, and of a very pleasant 


"personality, highly regarded by. every ‘one. with whom he came, in contact. 

He had a host of friends, who loved ‘and admired him, and who will miss 

him greatly. He \ was” possessed of unusual ability as an executive, and ; a 
capacity for organizing and advancing large projects toa successful 


conclusion. His “sympathetic “understanding. of the problems of his 
§ ordinates enabled him to develop efficient and capable men in his organization. 


4 ‘The engineers who were associated with “Mr. Howard were , indeed fortunate. 
& matter. what circumstances even in the midst some perplexing 
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MEMOIR: OF “WALSTAN. EMILE KNOBLOGE H 


Although | Mr. Howard had not been in the best of health for several 

months prior to his | last illness, . he had still remained active, It was during 

hs his vacation at Petosky, Mich., that he was stricken with cerebral hemorrhage, 


and although he rallied from the first attack, passed away on 


He was laid to rest in ‘Woodlawn 


bi Mr. Howard was married on “May 18, 1897, to Sina Larrelere, the daughter 
of. William G. Larzelere, | an influential and respected citizen of Zanesville, 
and a veteran o of the Civil War. While “blessed 1 with no children,, Mr. 

“Howard's home life was ideally happy; } he was always devoted to his wife 


He was a member of the Protestant Episcopal Church, and, as a boy, | 


it in the vested choir in the church at Zanesville. _ ‘He was interested in 


and was an enthusiastic golfer, this being practically his only diversion 
from his work. He 


Glen Echo Club, and the Missouri. Athletic Club 


oly! was elected a Member of the American Society of Civil: 


IED 


} 


3 Walstan | Emile Knobloch w as born St. Bridgette. Plantation, the family 


home, in Terrebonne Parish, ‘Louisiana, on December 10, 1862, the only son 
J udge Arthur F. and Amelia (Thibodaux) Knobloch. His maternal grand- 
vi whe father, Henry Schyler Thibodaux, was the founder of the Town of Thibodaux, © 


and, at one time, served as Governor of Louisiana. 


Mr. Knobloch’s early childhood, the fam ily moved to Thib where, 
asa he attended ‘Thibodaux College, later centering Tulane University, at 


celv 


1886. Subsequent: to time hi he was engaged as follows: 


te to October, 1886, as Computer in 1 the United States Surveyor General’ 8 | Office, 


ii 7 


and from October, 1886, March, 1887, as Recorder in the United States 
: Engineer C ‘Office at New Orleans; from m March to “May, 1887, as Leveler for the 


‘Texas and Pacific Railroad Company; from M May | to September, 1887, as Tran- 
-sitman with the U. S. Engineers, at New Orleans; from November, 1888, , until 


- * Memoir prepared from information on file at Society Head 
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1889, as 2 Resident Engineer on the Costa Rica having. had charg 
from December, 1888, 
‘ of this road, which included the design of all iron bridges on the line; from | 
_ May, 1889, to to August, 1892, as Resident Engineer on the New Orleans and 


F Northwestern Railway, Assistant . Engineer on a. the construction of the Natchez 


_ Government in ‘the U. S. ‘Engineer Office, at New Or eans, as ‘Surveyor i in the 
Fo ourth Mississippi River District, his duties consisting of | staking ‘out and 


' upervising the construction of levees from Red River Landing to New Orleans. 


hh May, 1900, he was promoted to the position of Junior ‘Engineer uperim- ae 


‘tendent: in responsible charge of all levee work and of hydrographic surveys 


the improvement of the Amite, Bayou Manchae, Natabany, Tickfou, and 


the Tchefunct Rivers, and of the ‘survey and construction of that part of the 
Canal, which i is in Louisiana. nil) Deg 


Continuing his work with the U. S. ‘Engineer ‘Office, he was advanced to ie 


_ the position of Superintendent. In 1923, while . thus engaged, Mr. Knobloch a : 


+ ‘suffered ast stroke of paralysis and, on account of continued ill health, was forced — 


o resign in 1926. He moved to his home in Thibodaux, where he resided with 
sister, Fanny Knobloch, until his death on June 3, 1929. Mr. Knobloch 


te In connection with his work with the Mississippi River Commission, Mr. 
_ Knobloch was considered to be one of the most competent and best-informed — 


engineers in ‘that service. He was an expert at construction and 
of the first 


4 


uncanny, ‘and in emergencies flood periods his judgment 
many times saved | a situation that seemed hopeless, 


a a man, Mr. Knobloch was exceedingly modest and like many others” 


his. ability and achievements were little known beyond his own circle of inti- 
mates. His loss is deeply deplored by his. fellow engineers and by others who 
knew him as a faithful and conscientious worker and a sincere friend. ae 


‘ngineers on ‘Qetabes:§ 2,1907, fide! ) af 


Dep JANUARY 9, 1926. ‘4 
Louis Randolph McLain was born at D, C., on March 18, 
& 846, the son of the: Rev. William McLain and Mary (Mosby) McLain. . His 


es Sia was obtained in the schools of Washington, the home of his — 


* Memoir R. F Smith, Esa., Miami, Fla. ok ben 


th the same District. In July, 1902, Mr. Knobloch was given additional charge me | 


‘Mr. Knobloch was elected of Society. of Civil 
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t he en College, with the Class 
of 1868, but left at the expiration of his Junior year. 


Mr. McLain’s first engineering assignment was ‘in n December, 1869, ‘when 


he entered the service of ‘the South ‘Trans- Continental Railroad Company as 
Dr aftsman and Office Assistant. In 1870 he was made successively Rodman, 
-Transitman, and Leveler, being ‘engaged on preliminary surveys and location 


until the conso olidation of that road and the Southern ] Pacific, Lines under the | 

"name of the Texas and Pacific Railroad Company. — Thereafter, until J anuary, iy 


1872, he was Residen nt Engineer f he Jefferson Division of the latter Toad, 


resigning to engage in railroad and rer construction work, which continued 

e 


until 1876. In March of that year he was made Resident Engineer of 1 the New 


Orleans Pacific Railroad Company, remaining: in charge of construction. antl 
suspension of the work i in Ju une, 1878. He then: located and superintended the 


; construction ¢ of ‘the Kanomie Narrow Gauge Railroad from Bayou Bouf to 


Inj tromevonpni to 
F ‘ollowing its construction, he. operated the until J. anuary, 1879, when 
resigned to become Assistant United States Engineer of South Pass Jetties, 
Port Eads, La, On the completion of this work in August, 1879, he was 
af ‘engaged as Assistant i in ‘the improvement of the James River, Virginia. a Later, 


in Mareh, 1880, he was made Resident Engineer for the. Becharant and Clifton 


: ‘ Engineer of the South Florida Railroad Company, now a part of the Atlantic 


Coast Line, r running from Sanford to ‘Tampa, Fla. When this road was 
_ pleted in 1885, he was appointed Maintenance of Way Engineer, resigning two 
years: later ‘to enter the pe of railroad construction, active at that time in 


During the next alin years, Mr. McLain constructed railway lines from 


Thomasville, Ga., to Montgomery, Ala.; from Thomasville, to Monticello, ‘Fila.; 
from: Savannah to Tybee, Ga. ; and iw! addition ‘a line from: Savannah to 
Columbia, C., now a part of the Seaboard Air Line System. wows 
sive In 1898, he ‘turned his attention to hydraulic mining of pebble ‘phosphate 
x Polk County, Florida, building, equipping, arid operating successfully a ' 
plant, conceded by every one having knowledge of the industry, to be the most 
complete i in Florida! Later, inJ July, 1903, these interests ‘were sold to Savannah 
capitalists, representing th the Peace River Phosphate Company. 
Mr. MeLain’s retirement’ from active work followed the sale of his 
"phate interests. por He then opened” an office as Consulting Engineer in St. 
Augustine, Fia., , where ‘he ‘made his home, representing, among others, Belgian 
capitalists i in the direction of their F ‘lorida mining enterprises until 1917. ai 


Aside from his ctivit ies and mining enterprises, , Mr. 
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MEMOIR OF FRANK MOBERLY 

tions and Alabama. The. success of these, through a a 

years, was largely d due to his sound judgment and wise leadership. 
Mr. McLain married on. April 29,1897, to Harriott Rutledge Ravenel, 

‘(@anghter, of ; Dr. St. Julien Ravenel and Harriott, Horry Ravenel, of 


: _ He was a memb bak of the St. Augustine Golf Club, the St. Augustine Yacht 


and the Commonwealth Club of Richmond, Va. o} 


aby His long, ‘useful life was characterized by thoroughness i in the discharge of fos 


boy undertaking and a sensitive loyalty to his friends and the interests that _ 


. Mr. McLain was elected a Member of the American Society of Civil Engi- A 


FRANK MOBERLY, M, Am, Soc. E* 4 


~ 


Frank Moberly | was born in Barrie, Ont., Canada, on July 19, 1845. Edu- 
cata in 


n both Canada and England, he was a student of law from: 1861. until © 


1863. In 1864 he was the recipient of the First Class Military School _Cer- 


Mr. ‘“Moberly’s engagement was from 1863 until | 1866 in the Eng 
vay ‘Company of Canada. His 
a is inne and similar detail: Is; and during the latter part of this . 
engs e late Sanford Fleming, M. ‘Am. Soc. OE 


ite 


Assistant on ‘Construction of the railway from Picton to Truro, Nova 


Canada. During these years 1¢ also served as an Ensign i in the Second Ad- 


‘ministration Battalion on the Niagara Frontier answer to ‘Canada’s first 


eall for volunteers. % ‘He was later. commissioned as ustice of Peace ‘for ‘the 
Northwest Territories and the District of Thunder Sra ee 4 


too 1867, Mr. Moberly. was employed by the. Rock Island, and 
Rail mpany on. 


Company on surveys and throughout 


ern Towa, bi but he left this ‘Company i in the ) summer 0 of 1868, to join a location z 
party on the Union ‘Pacific Railway through Utah and. Nevada, | later being 


placed i in charge. of. this party. . During the winter of 1868 he was transferred ie 


construction work in V ‘Weber Canyon, remetned, on work 


iy 
its completion in the fall af 


He entered the s service 


th 


, in charge of 


Milwaulkee, Wis. left this position. in of the same year to 


Engineer exploration « of mountain passes _ for. ‘the. Northern 
Pacific Railway Company through t the States of Montana, Idaho, and Oregon. 


_ Returning to Canada in the fall of 1871 1, Mr. Moberly was, made Assistant on EB 


location of the Muskoka Junction. Railway Company from Barrie to 
of the North Gray Railway Company from Col. 
, Canada, leaving that ‘position. in May, 1871, to 


Mematy prepared from information on file ; at Society Headquarters. 
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Fort: to the Howse and ‘Yellowhead He 

eondueted ex exp ploration through thé thrvitory of Lac La Bicho and through 
= ‘Lake Dauphin Country w ‘which extended north of f the Riding and Duck tod 


In 1872, he went to Ottawa, Ont., Canada, and accepted the appointment 
of Assistant to Mr. W illiam Murdoch, of the Canadian Pacific Railway Com- 
pany, who was outfitting party to proceed to Fort: William, Ont., Canada, 
ss to make the first ‘survey and the first location of the Canadian Pacific Rail- 


way, from that point westward to Savanna, Ont., Canada, which” ‘the 
‘was subsequently built ‘without alteration. This trip ‘to Fort William 
was a adventurous one and entailed a a journey over 200 


miles of waterways from Duluth, Minn., down Lake | Superior in an open boat. 


E It was at this time that Mr. Moberly received the distinction of being awarded — 


Dominion Government Medal for the daring rescue of the 


pert t e ¢ erew from the propeller, Mary Ward, which met with disaster in 


; = From this time until 1920, “Mr. Moberly was active in the following pur- 


suits: ‘Th 1875, he was engaged in making an exploration of the country from 


to Lake Nipissing for the extension of the Mus skoka J unction 


Railway; 3; in 1876 and 1877, he located and built the Prince Arthur Landing 


§ 

nd the Kaministiquia Railway to connect what are now Port Arthur ‘om 


West Fort William in 1878, was Engineer of the Mineral Hill ‘Silver 


in Nevada; in 1879, Division Engineer with the Canadian Pacific Rail- 
, “way ‘Company surveying and building the line from the mouth of the isteon 
- River: to the north end of Long Lake and then, in turn, from Long Lake ta 


Missinaibi, Ont., Canada, which was later rebuilt. by the ‘Oatiadian Northern 


a Railway Company; during the summer of 1880 he was engaged on the | aii 


for the Newfoundland Government of a railway line from ‘St. “John, New 


4 


_ Brunswick, to Harbor Grace, | Newfoundland; in 1881 1 he took charge of the 

 Joeation and ‘construction of the Pambina Mountain Branch of the Cana- a 


dian Pacific Railway and, vibaayauiar became Chief Engineer of the Northern 


Junction Railway of Ontario; in 1882, he made an exploration, for 


the Canadian Pac ifie ‘Railway Company, of the crossing of ‘the South Sas- | 
ae katchewan River at ‘the Elbow and of a line up the Red Deer River; in 1884, 


he ook a contract for the grading of six miles of railroad eastward from the 4 
Pie River, which was followed by his. accepting the appointment of Commis- 


sioner of Police by the Dominion Government, ' with jurisdiction o ver r Ontario, 

and hi s being sent to restore order after the riots in ‘Michipicoton, Ont. ; and 
in 1887 he comple leted ‘the railroad to Sault Ste. Marie, Ont., Canada. 

a 1891, and extending over a period of five years, Mr. Mober ly was ee 2 
in various private ‘underta ings. In addition, he made a survey _of Colling- 


Wood: ‘Harbor for the Department of Railways and Canals of Canada, and 


Ad 
nstructic 3t. Lawrence and Adirondack Rail- 
ar way, as well: as surveying and promoting an air line f from Toronto, Ont., 4 ‘to 
1896, he went to Rossland, ‘B. C., Canada, “where. he was 


in prospecting east and west of Kootenay, and in part of the Yale 
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j 
Diatriote as well as on n the construction of Red Mountein Railway into Ross: 


1900 he was employed with the of Lands and 
Works of British Columbia, having charge of one of two parties sent out by # 
the Government to make surveys of passes through | ‘the Hope Mountains 
‘oad 

which, to that time, had been consider ed impracticable for a railroad; in — 
1902, he » made estimates for such a passage through these > mountains and their oes 
boundary country and also plans, for a railway to Dease Lake in Northern A = 
British Columbia; in 1903, he had charge of the construction of the Prince Ect | 
Albert Branch of the ‘Canadian Northern Railway, from Erwood to Melfort, a 
Sask., Canada; . from 1904 to 1909, he was in charge ¢ of party on preliminary a : 

and location surveys for the National. Transcontinental Railway Company, 


east of Cochrane, Ont.,, Canada, and along | the north shore of Lake ‘Abittibi_ 


extending e eastward to the Harricanaw | River; and from 1910 to 1912, he made ome. 


explorations and reports on the capabilities | of the great clay belt for the 
Chairman of the Temiskaming and Northern Ontario Railway Company. ih Ry, 
1913, Mr. Moberly was appointed Assistant Engineer of the Department 
of Public Works of Canada, for which he had charge of the territory in the 
Midland District ‘and also of that around Toronto. He later was made Acting ys 

District Engineer at Midland, and Barrie, Ont., which latter place he made 
his home after his retirement. Altogether, Mr. Moberly was in the service a 


the of Canada for about twenty- three years which period er- 


_» Coupled with Mr. Moberly’ s professional services and experiences during 
the period extending from 1880 to 1915 was a definite and continuous service — my 
on his ‘part in civil” duty to ‘the State. - The following include some of. his ace 
positions in this connection: Provincial Magistrate for the Province of Mani- _ 2 


4 
toba; of Neebin of Thunder : Bay; 


missioner Peace Preservation on “Public Works Act; J ustice of 
for the Province of British Columbia ; Magistrate for the Province of Quebec; a : 
Police Magistrate for the District of Nipissing; ; Tu ustice of Peace for the 


x ee 1874, Mr. Moberly wa was married to G. A. McIntyre, the daughter ae hc 


John McIntyre, a Hudson | Bay Officer at Fort William, Ont. _ Mrs. Moberly it “a 
— died in 1880, and, in 1882, Mr. Moberly was, married to Mary McIntyre, pe 3 
sister of his first: wife, by whom, with two he. ds 


Mr. foberly’ 8 entire life is an expression of pioneering in the 


Dominion’s future was: much less assured than it is to- day. ‘been 
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OF ROBERT V ‘ARSD ALE ORRIS 
to encounter ‘the risk: of the unknown. He “surveyed 


and certain 


winter in “tents , ever ‘measuring ‘the and 
in the forefront of civilization; ‘this was his life. John F. Stevens, Past- 
President, Am. Soc. C. E, extends: to Mr. Moberly and his associates" the fol- 


“The ‘civilisation’ a debt of gratitude to the ip 
pioneer engineers who blazed the way through tr ackless wildernesses to 


ve 3% Mr Moberly was elected a Member of the American Society of Civil Engi- 2 

neers on October mi sil QOCT { inet} ; 


OO 


Robert Arsdale No: orris, the only son of Thomas Braxton and Mary 


atimer (Ruxton) Norris, was born in Newark, N. J. @ on May 2, 1864. He 
~— of distinguished New England ancestry, being directly descended. frown 4 


Governor William Bradford, John Alden, and Timothy Dwight. 


= 


ae After a preparatory course in the Collegiate School of New York, N. Y,, i: 
Mr. Norris entered the Columbia University School of Mines, and was: 
graduated with the degree of Mining Engineer in the Class of. 1885, a a 
3 lass that included in its membership number of men who became dis- 
tinguished their professions. From among them, young Norris was 
selected as Assistant to ‘Professor H. ©. Munroe in the Summer School of 
Surveying, 1 which engagement followed his graduation. In the t 
“latter part of 1886, after he had served a short time as an Inspector of Bo 

 @vedgitig operations on the Maurice River, and in the Chemical Laboratory 


of Herman Behr, in Brooklyn, N. a he , joined the Engineering Corps of 
Susquehanna Coal Company, then owned by the Pennsylvania ‘Railroad 


ies Company. Here he rose through sheer ability and hard work to the position 


pie 3 of Chief Engineer in 1900, remaining 1 until 1904, when he resigned in order 
© to engage in private business as a | Consulting Engineer. — His judgment in 


‘making the venture proved | sound, for he was eminently Early 
1923 Mr. his son, Robert Ne Norris, nto 
him, under the fin m name ¢ of Norris and Son. 
the exercise | of sound judgment w was such a (at Mr. 

attested by the fact that 
Consulting ‘Engineer Coal Department of the 
‘Delaware, Lackawanna and Western Railroad Company (afterward becoming 


independent organization incorporated as the Glen Alden Coal 


pany), the Lehigh Valley Coal Company, Coxe Brothers and Company, Incor- 
porated, the Goal ‘Department of the Pennsylvania Railroad Company, the 


Bees Wilkes-Barre and Hazleton Railroad Company, the Lehigh Coal and Naviga- 
7. tion Company, the Sterling Salt Company, and other important interests. __ 
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Norris: specialized in the 


erties, his most important undertaking of ‘this nature being 
appraisal of the anthracite properties of the Pennsylvania Railroad Company, 


which their sale, in 1915, to AL Hanna and Company, 


"che company for the Hanna anthracite “properties 
‘The year previous (1914), M . Norris had made a Valuation: | report six 


x) 
collieries of the Temple Coal ‘Company. Other major, or valuation, reports 
made by Mr. Norris were on the wsicpebtion of the Lehigh Coal and Navigation ae 
Company, in in 1917; the bituminous | coal properties of the Stonega Coal and 


wes 


[ Coke Company of Virginia and the Consolidation Coal Company of Mary- 


land, in 1920; the bituminous coal: lands" of the Cambria ‘Steel Company, 


in 1922; 3 the anthracite properties of Madeira, Hill a ind and 
the Hazle Brook Coal ‘Company, in 1923; the anthracite properties of the 


Hudson Coal Company, 1 Delaware and Hudson Company, Delawar e, Lacka- 


wanna and West stern Railroad Company, and Lehigh Valley Coal 


; Coxe Brothers and Company, Incorporated, the Scranton Coal, 
pany, the Elk ‘Hill, and Tron Company, in 1925; and the Jeddo- 


Beet Coal Company, in 1926. He “also served pal "arbitrator in many 
3 y 


Mr. Norris was not only ‘an engineer; special gift in cost 


accounting, and, in co- operation with Ool. Montgomery, of ‘Lybrand, 


Ross Brothers and. Montgomery, prepared a system of cost accounting for 


_ anthracite operators. — His facility with “figures approached the uncanny. 
took him but a short time to familiarize himself with the fundamentals 0 


the ‘Federal ‘Income Tax. laws as applied to the involved ‘technicalities of 


anthracite production, ‘and he served as an expert for a number of companies 


= 


During t the World War, Mr. Norris was called to Washington to 


an adviser to. the War Industries Board on fixing prices for anthracite 


bituminous coal. Later, “association. with (Cyrus: Garnsey, Jr. r. 


J Allport, M. Am. Soe. he served as a member of the Engineers! 


Committee of the Vad States Fuel Administration. He became “ 

4 a-year” 

and moved his “Saintly there. His ‘two daughters, then 
In his busy career Mr. Norris. time Aa tive. to benefit 
of his” own knowledge and experience. yarious times he was a non-— 

3 resident lecturer on’ coal mining, both at his Alma Mater, Columbia, and — 


rvard. Univ The Transactions -of the American Institute of 


ng Engineers } have been ‘enriched Raff many y of his 


numerous at various times was “ever 


and tireless i in his devotions to that which he felt was for the best. interests 
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membership in the American vant and Metallurgical 
Mr. Norris was a member of the American Society of Mechanical | Engineers, — 
and of the Canadian Institute of Mining and Metallurgy. He was a member 
or of a number of clubs, which included the University and Engineers’ Clubs of 

New York, and the Cosmos and Chevy Chase Clubs of f Washington. 


He survived by his widow, Esther ‘Wadhams Shoemaker) Norris, 


on son, Robert V. ‘Norris, Jr., of Barre, and two. daughters, Mrs, L 
Jane N. ‘Texbey, of ‘Pelham, N. Y., and Mrs. Esther Triest, of New York, 
ae falls to the lot of relatively few men to ettale so eminent a position 7 ‘y 
in n their profession as that achieved by “Van” Norris profes- 
_sion—mining ¢ engineering, ‘specializing i in anthracite mining. | 
At the time « of his death, and for some years prior thereto, Mr. Norris Pe BY 

was, generally recognized as the dean of the profession in the anthracite 

region. ‘When important problems were to be ‘solved, were it the fighting 
ey of a 1 bad mine fire, like the recent one at ‘the: Wood ward Colliery ‘of the e a 
Glen “Alden Coal Company; the valuation of coal- mining ‘properties 
e Purposes of sale, or for other reasons, such ad that of the Susquehanna di 


Collieries Company by the Pennsylvania ‘Railroad Company to the M. 
Hanna interests; ' the arbitration of a serious dispute involving engineering { 


problems; the adjudicating of ‘complicated income tax” matters with» 


Federal authorities, or ordinary tax controversies with the State and local x 
-whatever difficulty—Mr. Norris was the one selected for the 


‘His ‘unimpeachable integrity. scientific training, wide experience, and 


 gound judgment commanded the confidence. of those in whose interests” he 


ui 


as well as the respect of his opponents. | 


brief sketch _of Mr. Norris’ life published in a technical Journal, 


oo “An engineer of the. highest rank, a man of the most upright shorter 


and of marked personality, he was held in high esteem by all who knew him, and 
_ his death at an age when he apparently had many more years of active public 
service before him will be deeply mourned.” hatin id 
indeed true; he is deeply mourned , and his profession lost 
Norris was elected a J unior of the American” Society of Civil 
on December 7, 1887, and a Member on March 5, 1902. 


Eben Erskine Olcott was born in New York, N. Yi, on March 11, 1854. 
; He was the second son of a family o of Seupceuna and four daughters, the children ~ 


re 


vith 


In 1914, Columbia University conferred u orris the honorary hi 
pa » degree of Master of Science and in 1920 he was the ’89 Medallist. He was 4 Ol 
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Memoir prepared by Professor Robert Peele, New York, N. Y. q 


Oct 


After a in ‘the College of the City of New 


s his early interest in scientific and. technical subjects manifested itself, Mr 


- Oleott entered the Columbia School of ‘Mines, and was graduated therefrom 
- jn 1874 with the degree of Engineer of Mines. Asa student, he stood high i i 
a class that included among its members a group of young men who subse- 
quently made their mark in professional life. <p. bine 


ay Immediately after ‘graduation, Mr. Oleott began his field career as as Chemist 


os charge of the then well- -known Hunt and Douglas: process of copper nate 
tion. In 1875, he was appointed Assistant Superintendent of the Pennsylvania Pp 
_ Lead Company, Mansfield Valley, Pa. In 1876, he went to South America for we 


the ¢ Orinoco Exploring and Mining Company, of ‘Venezuela, and in 1878- 79 


é ‘served as Superintendent of the gold mines of this Company, near El Callao, — 
_ Venezuela. 1 Returning to the United States i in the latter part of 1879 9, he spent 


a two years in examining and reporting on mines in a number of the Western 


States. From 1881 to 1885 he was ‘Superintendent of the St. ‘Helena Gold 
# “Mining ‘Company, Sonora, “Mexico. , On resigning this post, after four r years 
strenuous work under untoward conditions i in the development o of the prop- 
Sy erty and erection of plant, he took up consulting practice, with he adquarters . qe 


< ns le 1886, Mr. Olcott was engaged for ten months in an elaborate examination — 
of the Cerro de Pasco ) Coppe r District, in Peru. At the same time M r A.D. | 


pendent re reconnaissance. Their combined studies and recommendations fur-— 


nished the basi upon ‘which were founded, years” afterward, the extensive 


Hodges, Jr., r., a prominent mining engineer of Boston , Mess, made an inde 


operations of the ‘present Cerro de Pasco Copper Company. Next, at the 


J instance of groups of New York capitalists, 3, Mr. Oleott headed two 


another to ‘the Provinces ‘of ‘Tolima’ ‘and | Antioquia, 
1890-9 91, for the Peruvian Exploration Syndicate, of London, , England, 
he examined and reported upon the gold and copper resources of the Sandia 


and Carabaya Districts of Eastern Peru. This was a task involving consider. 


eer difficulty and hardship, on account of the remoteness: of the very | sparsely | 


populated regions traversed, the entire lack of modern means of —— 


and the great altitude (reaching at least 17 000 ft.) of some of the terrain. 
_ After leaving the railway, south of Cuzco, the entire journey, occupying a 


number of months, was made on mule-back or on foot. ‘Thereafter, for about tet lip a 


ten years, he was s actively engaged in professional work in Mexico, British 

Columbia, Ontario, New Brunswick, and various parts of the United States. 
Mr. Oleott was a member of the American Institute of Mining and Mew a 

urgical Engineers almost from its inception, having been elected in 1873 
(while still a student), in the third year of the life of the Institute. 8 For two wy 

years (1901- 02) he served as its President, and, in 1901, attended a | meeting — 

. : ico, delivering a Presidential Address in the City of ee 


Me exico, in the a assembly of State 
4 
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M EMOIR OF EBEN ERSKINE oLcorr 
Oleott’s professional and business life of fifty-four years was 


harply “divided into two distinct periods. For the first twenty- one years he 
devoted | himself solely to mining ‘engineering and metallurgy, : as outlined the 
Be 
distantly re related to ‘the profession i in n which he had been trained bs faithful As 
long experience. if ai Yad! Shem Yio 
be! Following the death of his. brother-in- law, Charles ‘Van Santvoord, Gen- 


eral Manager of the Hudson River Day Line, Mr. Oleott in 1895. accepted an : 

a appointment to the ‘managership of that line of passenger steamers, running 

betwe een, New York and Albany, N. Y., which had been founded by his father- Me 

‘in- -law, Commodore Alfred Van Santvoord. “4 On the death of the latter, in for 

+1901, Olcott was elected President and Manager of the Company, 

which at that time was operating two steamers, the Albany and the New York. 
ms! In the succeeding | years, as traffic increased, new steamers were : added, until at 

his death fleet comprised the Hendrick Hudson, Alexander Hamilton, 


Robert Fulton, DeWitt Clinton, Peter Stuyvesant, Albany and Chauncey M. 


Th) his “management the Day Line, Mr. “Oleott exhibited ‘his character. 


: 


“istic ex energy and resourcefulness. No detail that might contribute to the success 
of the business was too small to receive his personal attention. He made him- 
familiar with every feature of the boats, from the boiler and engine rooms in 
the the Commissariat ‘Department. hours of work during the operating wi 
“seasons were much longer than those of a any Unquestionably, his” 


engineering training | aided | materially in a achieving the success attending hi his - 


— _ During this second period of his career, he continued for a number of years 


— to give part i of his time, in an advisory capacity, to the affairs « of the consulting 
engineering firm of Oleott, Fearn, and ‘Peele, which was: organized in 1896. 
jd Later (1901), the firm became Olcott, Corning, and Peele, and, finally, Olcott 


Mr. Olcott had a a forceful, impressive ‘personality. Among outstanding 


By aracteristics were his integrity, large humanity, kindly courtesy, and nev ever- 
ailing helpfulness. a These qualities secured the affection, loyalty, and “a 


© 


= 


= 


pin 
& 


a 


ate 
of all who were brought into contact with him—employees and business asso- 

His wide business and social interests and his sympathetic nature are indi- 

cated by the diversity of the large. number of philanthropic, religious, and other 
. organizations © with which he was connected in various capacities. Of these, 
a only a comparatively few can be mentioned here: Trustee of the American $ 
Seamen’s Friend Society, ‘and Treasurer and Trustee of the American Indian 
F Institute; Vice-Presidént of the Lincoln Safe Deposit Company and of the | 
Evangelistic Committee of New Y ork City; / member of the Administration ‘ 
_ Committee of the Federal Council of the Church of Christ in America; - member 
of the Advisory Committee, American Exchange-Irving Trust Company and of © 
Travelers’ Aid. Society; x member of of the Board of Managers, American 


Societys member of the New York Commeree, Merchants’ 
y, Sons 
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MEMOIR OF ROBERT STEVENS PARSONS 


DEL 


October, 1920.) 


of the ‘Revolution, the American n and New York State Forestry Associations, — 


‘National Board o of Steam Navigation, and the Board o: of ‘Foreign Missions as 
the: Dutch Reformed Church of America. He was also a member of the fol- 


lowing New York clubs: Union League, Engineers’, and Down ‘Town 


Mr. Olcott was married i in 1884 to Kate Santvoord who, with ‘three 


sons and one daughter, survives him. He died on June 5, 1929, after a long. 


"illness. His. eldest ‘son, Alfred, for years associated with him in the conduct 
of the Hudson River Day Line, has latterly been Vice-President and General 
Manager of the Line. One of his brothers, Judge William M. K. Olcott, was 


formerly District Attorney of New York. sotanibrodus aid 


| ROBERT STEVENS PARSONS, M. Am. Soc. ©. 


oft. te May 1928. ‘to ebrow ody 


3 

Robert Stevens Parsons, the son ‘of Rey. Solomon and (Towt) 
4 
‘4 


= 


Parsons, was born in Hohokus, N. J., on “May 2 26, 1873. He “was prepared _ 


RBs 


in Paterson High School for Rutgers University. at New Brunswick, N. 
ting which he entered with a State Scholarship and from ‘whieh he was graduated : 
iis 4 in 1895 wi with a degree of Bachelor of | Science. Three years later he received | 9 
his the degree of Civil Engineer. As an undergraduate, Mr. Parsons’ life was a 
most strenuous one and his days were occupied with numerous campus 

ears activities. He enjoyed the honor of being Captain the “Military Corps 

ting & and of the football and track teams, as well as the further distinction a. 

396. fF ; being a member of the Delta Upsilon Fraternity, and President of the Self- 

Within a week of his ¢ raduation, Mr. Parsons entered the employ 

e g ploy of 


Erie Railroad Company as Chainman. From the very bottom rung of the 
ver ; engineering ladder, he worked 1 up through all departments until he attained the 

position « of Chief of Maintenance of Way, from» which he transferred to. the 


pect 

Operating Department as Superintendent. In this capacity, greatly 
distinguished himself by handling ‘a difficult: strike. Continuing his upward 

ndi- climb he reached the position of Chief Engineer and, at length, Vice- Presi- 


ese, ma Mr, . Parsons was a Trustee of Rutgers University and one of a group that ®. a 
ican — and strengthened athletic activities at the time when the Rutgers ag 
* hy ee football eleven was greatly lauded among college teams. He was very active ot 
the. in civic: work in ‘the communities in which he resided, and during his term — 


as Vice- -President, when one of duties was the building up of friendly 


tion 

relations between the communities and ‘the railroad, became 
He was a the New York Railroad Club, the American Railway 


Engineering Maintenance of Way -Associati ions, and New J ersey 


, New York, 
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1897, Mr. Parsons was to of N. , and 


s survived by his widow and two daughters, Mrs. Robert Miller , of Nutley, 


S.”, as he was affectionately known, had a strong, dominant ‘person. 


ality, and an army of friends ranging from the humblest trackmen to distin to 
guished railroad executives. He was. always: cheerful, a marked optimist, te 
j : ee. and although frequently under the severest of strains, he was able to cheer and or 
stimulate his subordinates. The following revealing remark comes from one de 

them: “How ca: can we crab when ‘R. is around?” visgla 


is ‘remarkable that with this” friendly ‘relationship ‘among his asso- in 


Giates there occurred no decrease in efficiency and co-operation, these being : ; he 

wo prime essentials that Mr. Parsons always demanded. He 

| man’s man, loved by thousands, and his services were invaluable to his oY 

Ps Company. In the words of the First Vice-President of the road is expressed =&B 

Pi Bt the thought of his” many friends: “I do not see how we are going to find one 7 


bes Mr. Parsons was elected a a Member of ‘the American Society of Civil 
Engineers or on September 6,1905. tg, 


ber 26, 1855, the son of Benjamin and Mary Elizabeth (Cooley) Tuthill. 
_ He: was graduated from the University of Michigan, at Ann Arbor, Mich. . 
in 1883, with the degree. of Bachelor of Science i in (Civil Engineering. ‘ He at 
"once entered railway service a as a Civil Engineer and continued actively in 
_ this work for | the remainder of his | life. His ability as a designer and builder | 
railway structures came e to be widely ‘recognized, chiefly | through work 


on the Pere Marquette Railway. ‘He served this Company and its predecessor 


Chief Engineer, during « a total of thirty-five years. ad 
Mr. ~Tuthill was a constant and thorough student of engineering subjects. 
y ‘He took an active interest in the work of the various engineering societies 
i of which he was a member, and ‘gave liberally of his s time t to the work of their 
committees. He possessed, in full” measure, the engineer’s habit of mind, 
ne ‘Viewing | his work as the fulfillment of a responsibility to his employers and 


his « countrymen, ‘to build safely and well, and to make proper use of, and con- 
serve, Nature’s materials. His conscience is reflected i in the brenda of well- 
designed and carefully executed structures standing as monuments nts to h is. 


Memoir prepared by the following Committee of the Detroit Section : Charles 
‘Sheldon, Chairman, J. F. Deimling, H. E. Riggs, Members, Am. | =| 4 
nd A. L. Grandy, Esq D Mich 


ee i ee Highway Commission, and was affiliated with the Masonic Lodge at Nutley, eB 
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fine Me will be remembered 
io his seater courteous manner toward his associates, his loyalty to his 
profession and his friends, his: modesty, reticence, quiet ‘speech, unbounded 
_ sympathy, and his charitable attitude toward human weakness or misfortune. Se 
He was ever ready to aid those in need of moral support ¢ or material assistance : 
Sle During his professional life many young men passed under his tutelage. 
These were uniformly influenced to their lasting benefit—in their attitude ia 
toward their work, by Mr. Tuthill’s careful instruction, and, in their charac 
ters, by his fine example. In 1914, his College conferred ‘upon him the Hon- 
orary ‘Degree of Master of Engineering. “Dy in the 


eulogized Mr. Tuthill as follows: 


pak “A graduate of ‘University of Michigan, of 

j in the Class of 1883. Prominent as a builder of railway bridges ‘and terminals, 
yeing ff he has won praise for his work and respect for his modest manhood.” 
‘Teal bed In 1884, Mr. ‘Tuthill was married ‘to Florence B. Craig, of ‘Kalamazoo, 
» his Mich., » by whom, with a daughter, Louise ‘Kingsbury, he is survived. son, 
Tuthill was elected a Junior of the American Society of Civil Engi- 
neers on June (6, 1888, and a Member on a October 4, 1893. 


son of Frank ‘and Emma father 


| 
“nati 


in the town of his birth, went. to Iowa State College, 
‘City, Towa, from which he was 908 with the degree of 


Bachelor of Science in Civil Engineering. 


nilder After completing his High School course, Mr. Gersbach commenced work 


work in engineering lines as Chainman and Rodman, first for the Iowa Central 


bessor Railway Company, and, later, for the Chicago, Rock Island, and Pacific Rail- 4 
and Company. While he was in college, he spent his vacation in 1901 
"Instrumentman for the | Chicago Union ‘Transfer Company, and the follow- 


ing summer ai as Inspector on § sewer construction. for. the “same Company 
sieties Dee the summer of 1903 he was Trausitman for the Logansport, Ham- 
, and Chicago ‘Traction Company, and following his graduation in 1904 = 


q was with the Marshalltown Interurban Railway Company as Transit- 
man. He then served as Draftsman for the Bridge 


Amb idge, Pa. » for several months and, 


: 4 
ndiana Harbor Railroad Company. 


the meantime, Mr. Gersbach had taken a 
examination. He passed this and» accordingly was appointed to t the 


Reclamation Service in May, three he serve 
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_ in various capacities as Engineering Aid, Instrumentman, a an 
InJ anuary, 1907, he was in direet charge of the location end -eonstruc- 


had charge of the design and of 


the Hogback Project or on the Navajo Indian in N 


N ew 


w Mexico. — He retained this position until 1924, when he was transferred = 
among the Rio Grande Indian Pueblos, with headquarters in Albu- 
‘Mex., where he remained until his death. te ‘eae! 
er illness, which terminated fatally, was incurred in the line of duty. 
ih he was engaged on instrumental work beside an open cut, he slipped, — 
an being a large man, injured o one of the ligaments i in his hip. a Although he : 
the best of medical and surgical care, complications followed, resulting 
a. his death on March 3, 3, 1929. Hi His s body was ; taken to his old home i in Monte- . 
During Mr. Gersbach’s engagement on the Hogback Project, in Ne 
Mexico, he met Olive J ohnston, who at that time was a missionary ‘nurse at % 
ee an Indian school, and they were married on April 3, 1912. They had one son, | 
- rank. re In addition to his wife and son, his surviving relatives are his father, { 
Otto Gersbach , of Chicago, IIl., a and a sister, Mrs. Nellie Barteld. 
ee. _ Mr. Gersbach was a careful and skillful engineer, respected and liked by his _ 
Porte Pen man with a a host of friends. He was a Mason, with his affiliations 
- in Montezuma. His death is a distinct loss to his c community and the Depart-_ 


men of the Government i in the employ of which he had served so many years. — 


oe Mr. Gersbach was elected an Associate Member of the American Society of | 

DAVID THOMPSON, Assoc. M. Am.S0c.C.E* 


pha 


David Thompson was born in Philadelphia, Pa., ‘March 17, 1887. 
the son of David S. ‘Thompson, a member of the Philadelphia Stock 
_ Exchange, and Mary (Taylor) Thompson, the daughter | of John M. ‘Taylor, 
a wholesale dry goods merchant of Philadelphia. ti, Bind 
Mr Thompson’ Ss early education was acquired in the public schools and 
High School of his native city, after which at the age of 17, he entered the 
University of Pennsylvania. He was graduated therefrom in “June, 1908, 
with the degree of Bachelor of Science in Civil Engineering, and the marked 
distinetion of being the youngest member i in his class. ‘ig! 


first professional engagement vy vas from 1908 to March, 1910, 


Draftsman on the design of track elevation, in the Grade 
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of Surveys of Philadelphia. Dosing March of the 
same year, he s served as Rodman with the New York Division of the Pennsyl- 


tant Attracted by a higher salary, he accepted in April, 1910, a ‘position with 


ares. i Isthmian Canal Commission at Culebra, Canal Zone, Panama. He was _ 


th 


assigned to the Construction Department ar and served as Inspector of Dredging, 
with the Division of Lock Design, and Draftsman on machinery | equipment, 
i Subsequently, Mr. Thompson was engaged i in the following positions: From 
stern “March to September, 1914, on inspection, , construction, and installation of 

i -ice- -making equipment and refrigeration for the Railway and Stationary Re- ‘ 
bu -frigerating Company (The Clothel Company), of New Y ork, N. Y.; from 


to October, 1915, on s steel inspection under Mr. Lyddon, of the Tnspec- 


luty. 


oped, 1916, 
h he 


“with the R. H. of “Philadelphia, as “Draftsman 


on 1 the design of elevating and ‘conveying equipment; from March, 1916, to 


Iting July, 1917, in the offices of the ‘Chief Engineer and . Assistant Engineer of 
~— the Pennsylvania Railroad Company, at Philadelphia, as Draftsman on 1 design: at 

Pha A 


boi and track work; from ugust, 1917, to Septe mber, r, 1918, during the wat 
New War, with the Bureau of Yards: and Docks of the United States Navy Depart- 


se at ment, at W ashington, D. C., as Tnspector on construction of armor plate and 


ordnance and projectile plants at Charleston, ‘Va., and at the League 


Island Navy Yard i in Philadelphia; and from September to December, 1918, 


with the Emergency Fleet Corporation of the | United States Shipping Board, et q 
Department of Shipyard Plants, at Philadelphia, as Draftsman on the | | 


of water pipe lines for fire rotection. this time, Mr. Thompson was 
compelled to give up active work on account of ill-health from which he ha a 
suffered ever since his residence in the Canal Zone. By J January, | 1925, he | 


had recovered sufficiently to continue his professional | career, and he accord- “ 


ingly accepted a position in the U. S. Engineer Office’ De 
as Inspector on dredging work, where he continued until April, 


B., The West seemed to attract Mr. Thompson and i a ‘May, 1925, he ‘went to 
Los Angeles, Oalt., where he was active ir in the City Engineering Depart tment, 


+45 . 
‘ating from 1912, Thompson was also engaged in private work. 
At: the time ‘of his death he again employed in Government work 


Ba was located at Hawthorne, 1 Nev., as Associate Engineer with the U. S. o 
‘Naval Ammunition Depot at that ‘place. His death occurred, after a short 
from He is by his. mother, Mrs. Mary Taylor 


24974 


y inter- 
3 cientious, capable, and dependable. He was an affectionate and devoted son, fi 


was highly regarded by his teachers and loved by his classmates. ‘The 


following tells but islightly of him which lasted through 


& Oc ober, 1929.] 
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remember him as if it were yesterday, as = 

in college. During our association became. very. of hy 

as he a upright character and fine bearing and I was of 

privilege to have ] 
vai member of the “Methodist Episcopal Church. nist He had joined th 
church when he was 12 years” ‘of age and had aetive in its w. 

Mr. Thompson was elected an Associate Member of the American Society 

of Civil Engineers on June 6, 1987, TEL, ate 
ROBERT BROWN MURPHY WILSON, Assoc. M. Am.Soc.C.E.* to 
Sa _ Robert Brown Murphy Wilson was born at Chatsworth, Tl. 1., on J anuary 2, a 

the: son of Charles and. Amelia D. (Levering). Wilson. ‘His father 
was for many years, a banker in Chatsworth and w was largely interested i in y 
os estate in that section of Mllinois. He subsequently removed to Chicago, P 
> where he engaged i in the stock brokerage business. 

His grandfather, ‘Dr. R. B. Wilson, a native of Island Magee, 
‘Edinburgh, and directly thereafter came to America. Dr. Wilson ‘settled in 
Washington, Ill. and was prominent it in the practice of his ession through- 
out that ‘section of the State until his death in 1879. ‘Dr. Wilson’s wife was 

7 

ane e Anthony, of Sherburne, Vt., who when a child with | her father to 
Tlinois and through her, Robert. Brown Murphy Wilson was descended from 
Josiah Wood, of Middleboro, ‘Mass., was a a soldier in the Revolutionary 

On his mother’s side, he traced his ‘descent from Wig eur Levering who 0 
came to America from. Leyden, ‘Holland, i in 1685, ‘settling near Philadelphia, ¢h 
ae Pa., 1 where he purchased land between the Schuylkill River and Wissahickon g 
Creek. portion of land is now included in Fairmount Park, Phila- 
 delphia, and the Levering family has been represented in this 0 
section of the latter city y for nearly 250 ‘years. 
Mr. Wilson was graduated from the Chicago. Training ‘School in 4 
= +1900, and immediately | entered the Engineering S School of the U niversity of ‘a 
Chicago 1 with “advanced standing; but, at the close of his J unior ‘year r, owing he 
to various circumstances, he decided to enter the practical work of his” pro- ‘dh 
fession and to qualify for his degree by | outside study. He subsequently § 
completed all his « college requirements, “except one “subject, and was much 
commended for proficient work in Spanish. ee E 
as ft Mr. Wilson’s first engagement was as Rodman on the construction of the Be: 
: Mobile, J ackson, and Kansas City Railroad in Mississippi, during 1902 and PS 

ae of 1903. _ During the latter year he secured an appointment : as Surveyman h; 

in the United States Engineer at Mobile, Ala. and was 


4 


~ 


ae 


four 

avid, hydrographic work in that vicinity two yea 
was ‘of several months, when owing to the failure of Federal appropriations eg 
temporarily furloughed and accepted position as Instrumentman with 
rined i the Florida East. Coast Railway Company. During the latter engagement he 


n its was occupied with reconnaissance work through the “Everglades : and from 


ciety ae For the next eight years, 1 until 1913, he followed railroad we in Mexico. 


| 


we His first work there ‘was in connection with the construction “of the Colima 
of the Mexican Central Railway, on which he e served ¢ as. Assistant 
o the Division Engineer. | This Division represented very heavy construction — 
included both tunnel and bridge work, Subsequently, he was placed i 


of the extension of the Mexican Central Railway from ‘Paredon to 


vey Saltillo, in the State of Coahuila, and, ‘still later, of another extension from 

Ini 1909, Wilson became connected with the Southern Pacific Railway 


, : fg Company of Mexico, and served as Chief of Party on exploration work on the ~ 


| Yaqui River; Roadmaster on the Sinaloa’ Division ; Assistant 
ett dent, Maintenance « of Way, on the Sinaloa and Sonora Divisions; and Engineer, ee 


Maintenance of Way, for the Southern Pacific Lines in ‘Mexico. His 


fagee, 

neg railroad work in Mexico was of the pioneering type and was attended with = 

ouch: - For. a time in 1913, he was interested in land development in Mexico, but 

‘ough- 


in the following year he became connected with the T Union Carbide Sales 


her to | Company, as traveling representative, ‘promoting the use of carbide in con-— 
| nection with the oxy- -acetylene ods sot bas sole: 


ere: _ Shortly after the entrance of the United States into the World War, ps 
‘entered the first Officers’ ‘Training Camp, at Fort. ‘Sheridan, Illinois, 


mn May 13, 1917. He accepted a as” Captain i in the Engineer 


Reserve ‘Corps on ‘August: 15, 1917, and was assigned to active duty” 

elphia, By 

a on the same day; :. he sailed for foreign service, September 9, accepted | a com- 
2€K00 Bf mission as Major of Engineers. on November 12, 1918, returned to the United | 


J une 27, 1919, and was, honorably “discharged J 
x 


Grant, Illinois, while serving with the 311th Engineers. 


ia with the Union Carbide Sales until 1921, he became a asso-— 
sity of : ciated with the American. Steam Conveyor Corporation, i in Chicago. In 1993, 
_owin8 @ he returned to Mexico and to the time of his death was General Manager of | 
18 pro- the Mina La -Prinesa, a ‘silver mine i in Chilpancingo, Guerro, “Mexico. His 
juently death, which was the result of several severe attacks of f inflammatory 
much theumatism affecting “the heart, occurred while he a patient at the 


Evanston, Hospital, on December 15, abe. 
Major Wilson was a member of the Wilmette Presbyterian Church 
and took a deep. and sincere interest. in its work. During the periods when 

his professional duties permitted him to. reside at home, he devoted himself to Rie 
a boys’ Sunday School class. He was conscientious in all his work, con- ce) nd 
siderate and ea toward others, and always to be remembered for his 
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t happiness those with 


never ‘but was always a devoted son. 


He the finest type of a “Christian gentleman, and was a worthy 


of Civil on June 30, 1911. al? wh 


a Frederick Oltver Macy was born on May 10, 19065, at § St. Croix Falls, Wis, 


Me ‘the son of Elbert Clyde Macy, M. Am. Soc. C. E., and Minta Tilden Macy. “ 
Owing to the character of | his father’s business, that of a Construction Engi- . 


mee neer, the boy’s grade school education was obtained in the States of Wash- 


New York, and Iowa. A full four- -year High School course was 


i on pleted, however, in Ames, Iowa, at the home of his grandfather, Mr. ‘Fred ep 

this Mr. Macy : the same devotion to study and the 
| at aracter 

took an active part i in athletics while in in 


each year in the 


lass: basketball teams. “He was member of the track relay team in 1923, 


that took the National High School Medal. He was” Athletic ‘Editor of the 


+ 


‘High School paper during -1922- -23 was Manager during his 


4 Senior year, and Manager for the Class Annual for his Class of ae & 


we While attending the Ames schools he worked during the summer vacations 


1918 a nd 1919 as Transportation and “Material Yard Clerk in the Hog 
Island Ship Building Yards near ‘Philadelphia, Pa., and although thus 


served his country ‘during the World War. In the of 1919 he worked 


asa Machinist Helper for the Great Western Power ‘Company, in | connection 


_ with the building o of a power plant i in the mountains of California. 
rom ‘September, 1921, to July, 1922, Mr. Macy accompanied his family 
to Japan, ‘China, and the Philippine Islands and worked with his father on 


= 
proposed power ‘developments. He began practical experience 


profession that he had chosen to be his life’s work. 
“ty 


After finishing High School Mr. Macy ‘entered Leland Stanford 


i ney at Palo Alto, Calif., i. where he took the civil engineering course and was gradu- 


q ated, with honors, in the Class of 1928. 3 vacations he was, in 192 6, 


Dam of the Great ‘Western 1 Power Company. “Inthe: summer of 1997, he 


engaged on building construction in Los Rdiailles: Calif., and won the high 
esteem of his employers. | His w work at the University was 7 the highest order, 
which, , together with his practical experience, gained in vacation» ‘periods 


bo oth while in high school and in the University, won for him the opp anaity 
ge to serve as Instructor i in ‘Surveying while still finishing his own course. 


| 
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enio Year sa was lected President of ‘the Student Chapter ‘of the 


a Society and was chosen’ by his Class to represent it in presenting the bronze 
plate for r the Class of 1928 to be placed i | in the Memorial Chapel. ee GOT. 


Before his graduation, Mr. “Macy was offered. a responsible position n 


~ eonnection with making surveys and plans for a large water system to supply 
group of cities in the neighborhood of San Francisco, Calif. His previous 


experience with a number of important: engineering projects during his vaca- 
tions was a guaranty of success here. He continued in this’ work until late 


in November, 1928, when he resigned to accept a position in connection with — say 
plant work in Europe. While en route from ‘San ‘Francisco he was 


father’s in Ames. Heiwes immediately removed to the Mary Greeley 
Hospital where every possible effort was made to meet the crisis, but on De- 


ember 6, with his family about him, he slipped away just before noon. 


ei Few young men have been privileged to to look forward to a more ‘promising — 


place of service in his chosen profession and none enjoyed a more complete — pict 


respect and | love than “Ted” Macy. _ He had a genius for friendship, born of Z 


native grace of manner which was a fit the kindly consider- 
ation that he cherished for all his companions. aap 

ph To know him was to be charmed and won by his frank friendliness and 
generous thoughtfulness. To share his stimulated. he 


vanced 
far i in the high adventure ‘of unselfish friendship. if > ag ad? 


Macy was as elected a Ju uisioe of the American Society Civil 


LOUIS ALFONZO PEDERSON, Jun. Am. Soc. C. E.* 


Pederson, ‘the only, son of Mr. and Mrs. H. A. 
, Ariz., was born at Saint David, “Ariz., on June 6, 1903. 3. He was 


educated in the, public schools of Saint David and Bisbee, Ariz. , and 
graduated f rom the Saint David High School in 1922, with» 
honors of his class. to Through his efforts in his High ‘School career, he =. 


earned a scholarship at the University of Arizona. 

‘Ye Mr. ‘Pederson began his engineering career in September, 1922, working 

as a Chainman for Fernald, U. S. Mineral ‘Surveyor at Tucson, 


capacity he ‘was engaged ‘until April, 1998. From May 


923, he was employed as Head ‘Chainman for Mr. ‘Fernald. £3 5 


Mr. Pederson’s parents moved to Tucson, in the sprin of 192 23, and Mr. 
4 


Pederson then attended the University of ‘Arizona, from S 


to May, 1924, as a student i in Civil | Engineering. 
Ind une, 1924, he accepted 


Engineer, of t Fhomiz, ‘Ariz., an 
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Jur- d was employed by Mr. Elhott until F ebruary, 


1925, i 

er rom March to J une, 1925, Mr. Pederson was with the aaliten Send 

Investment. Company, of ‘Phenix, as Rodman, Instrumentman, » Caleu- 
lator, and Draftsman on irrigation and power investigations in ‘the vicinity 
f Phenix, under the direction of A. F. Harter, Assoc. M. Am. Soc. O. E, 

_ being in charge of a party on topographic surveys for storage reservoirs | on 
Agua Fria) River. From J 1925, to J une, 1926, he: was in the employ 


2 


Te was also employed on. peers division ‘work. and on paving and s sewer 


wit This “of all on 
os indading re-establishment, of section corners, topography over 


t the entire area of about 40 000 acres of land, 


was placed in charge of two "The field was 


_ 1927, at which time he was transferred to Phenix, | where he was employed 


ae the Maricopa County Municipal Water Conservation District No. 
and construction connected with the Pleasant Dam on 


_ Mr. Pederson’s achievements during the construction period were “appre: 


inted to ‘such ‘an extent that on the completion of the 1 undertaking he ‘was 


retained in the Operating Department as Water Master in charge of the 
- delivery of water to the irrigated areas and, ‘after the irrigating season, he 


a was transferred to the ‘Phenix Office as Computer and Draftsman. He was 


loyed in this ‘capacity. at the e time of his” death. 


His tasks always were carefully and accurately undertaken. “Mr. Pederson 


a group of young, ‘far- sighted | engineers who never slighted the 

‘at hand: he was definitely aware and ceertain of the nature of each 


= he attacked before plunging into it, regardless of its difficulty or 


ba psn His field and office work stand a as a fine tribute not only to himself 


(at , having | “enrolled” with | 
Wilson Corporation, of Cambridge, Mass. and he was well 


et 


advanced in. ‘this correspondence course at the time of his de ath. 


- He was | unmarried and was affiliated with the Church of Jesus ‘Christ 


or 


of Latter Day Saints, which he was a regular attendant. 


Pederson was, selected Junior of the American Society’ of Civil 
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